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On the Cultivation of the Inventive Ca- 
pacity by the Solution of Constructive 
Problems. 





By LEICESTER ALLEN. 





Following the example of popular oper- 
atic artists, I shall be obliged, before con- 
cluding the discussion of the problem now 
under consideration, to make one more 
‘last appearance.” In my article printed in 
the issue of October 19th, I stated that, in 
the present article, I would be able to con- 
clude the solutions received and to announce 
another problem. But to adopt an agricul- 
tural term, there has been such an aftermath 
of correspondence and of solutions follow- 
ing the primary harvest, that I shall be 
obliged, in order to do all equal justice, to 
extend the discussion into another article. 

With reference to these solutions, Mr. J. 
T. Slocomb, of Providence, R. I., sends the 
following communication : 

“In examining the many solutions, I 
have found several which I think either do 
not answer the conditions as given, or which 
seem to be inoperative. One has already 
been noticed in previous number. In the 
issue of August 24th, Fig. 5 seems to lack a 
connecting rod between the crank-pias, 
wuich, if supplied, would make the device 
operative and exactly the same in principle 
as the solution shown in Fig. 2 on the same 
page. 

‘‘In the issue of September 14th, the solu- 
tion shown in Fig. 3 in that number seems 
to violate the conditions, inasmuch as it is 
not a positive driving device, and therefore 
cannot impart continuous motion unless 
the conditions are favorable. The dead cen- 
ters are not eliminated as they are in the 
movement contributed by Alfred T. Brown, 
in Fig. 2 in the same issue. I mention this 
matter because I thought of a place I could 
make a device, like the one criticised, useful 
in driving three feed screws ; and being in 
doubt, I constructed a model, and must 
confess that I was surprised to find the 
thing would work at all. I expected the 
connecting rod would cramp in passing the 

nters, but found it would not when the 
three spindles were equally distant from 
each other, and the two driven wheels had 
equal freedom of movement as regards fric- 

ion and load; but to avoid cramping the 
| is simply a question of balance. 
‘Suppose we apply a slight friction to 
ne of the driven disks in passing the cen- 
then that end of the rod fulcrums on 
that crank-pin and the other driven disk 
will move just twice as fast as the driver 
intil all the looseness is taken out of the 
irings and the connecting rod becomes 
ifficiently cramped to overcome the resist- 

‘e on the disk to which friction is applied. 

‘In the same issue the solution given by 

Allen, in Fig. 4, shows the driver 
rer to the idler crank than to the driven 
eel, which does not agree with the facts 
I seem to find them. 

‘The solution by Mr. Brown which I 
have already referred to, I believe to be the 
st one yet furnished, It is a movement 
it I consider valuable, and one that should 
remembered by every mechanic, for by 
it is possible to connect almost any num- 
er of spindles, and any one of them may 
the driver. I think there are plenty of 
ices where toothed gearing is used in 
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which this movement would answer much 
better. The movement is positive; no 
wheel can be stopped without stopping the 
driver or breaking something. 

‘*T wish to say a few words in defense of 
my opinion relating to a ratchet wheel as a 
simple means of obtaining positive vibrat- 
ing movement. In the issue of October 
19th, Mr. Allen says such a movement can 
be obtained by a much more simple device. 
I have sketched the device with the double 
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ratchet wheels, as was suggested, which, as 
will be seen in the accompanying diagram, 
Fig. 1, does not require such things as 
loose pawls. 

‘‘Supposing B and C to be broken sec- 
tions of two ratchet wheels, and A to be the 
slide; then by forming the two arms upon 
the slide to engage the teeth of the ratchet, 
as shown, the thing is complete. 1 wonder 
how anything can be ‘much more simple’ ! 

“Tt will be noticed that if the cam prin- 





ciple is used with a wheel as small in di- 
ameter to produce the same number of vi- 
brations for each revolution of the wheel, 
and of the same length of stroke, that the 
angles must be severe, or there must be 
some movement increasing device used 
which would not tend to make the thing 
more simple. This would not work well, 
of course, where the work is severe or the 
motion fast, but I have pretty good proof 
to offer of the wearing qualities of such a 
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THE INVENTIVE CAPACITY. 


‘slip-off’ arrangement in the valve move- 
ment of the Green engine. In these re- 
marks I trust I have not exceeded the solid 
facts.” 

Mr. Slocomb’s criticism of Mr. Treacy’s 
movement calls my attention to a hiatus in 
the drawing and the description of that 
movement which I had not before discov- 
ered, and which, I believe, does an injustice 
to Mr. Treacy, for which, if I am responsi- 
ble for it, I offer him my sincere apology. 


I am sure Mr. Treacy intended that the 
crank-pins and the two disks should be con- 
nected by a rod, and that the omission of 
this important element is not due to any 
oversight of his. Without this there would 
be a dead point on the upper and lower 
positions of the crank pins of the driven 
wheel. 

With reference to my own solution, shown 
in Figs. 4 and 5in the issue of September 
14th, I have only to say, that a working 
model shows it to be perfectly operative 
when accurately made, and the same remark 
also applies to the movement shown in Fig. 
3, which was contributed independently by 
Mr. James Tobin, of srooklyn, and Mr, 
Baxter Aslakson, of Waynesboro, Pa. The 
well-known device for avoiding dead cen- 
ters used in connecting driving-wheels of 
locomotives having equal crank lengths 
will not work smoothly unless the connect- 
ing rods are of equal length from center to 
center of the crank-pins and well fitted to 
their bearings. 

Mr. Slocomb has so well argued his point 
in favor of the ratchet escapement move- 
ment that many will probably accept his 
views. But as it is a digression from the 
main line we are pursuing, I will make no 
further comment upon the subject. 

A letter from Mr. Walter Gribben, of 
Brooklyn, N. Y., contains a challenge of 
Mr. Davis’ solution illustrated in Figs. 9 
and 10 in the issue of September 28th. He 
writes as follows 

‘* When one of the segments « arrives at 
the line joining the centers of the shafts, it 
seems to me there would be considerable 
uncertainty in the movement of the driven 
shaft unless the spider and grooved disk 
were duplicated at the other ends of the 
shafts, having them so arranged that the 
segments at the back ends of the shafts 
would alternate with those on front in ar- 
riving at the center line. Another remedy 
would be to increase the number of seg- 
ments and grooves, but this would cut up 
the disk 2 to an extent that would not leave 
sufficient material to form the sides of the 
grooves.” 

I think Mr. Gribben’s criticism is valid, 
and that a subsequent communication from 
him accompanied by the diagram, Fig. 2, of 
a modification of Mr. Davis’ movement will 
be of great interest to all students of this 
problem. Mr. Gribben was kind enough to 
call upon me with a working model of the 
device, as shown in Fig. 2, and I am bound 
to say that itis a very nice movement. He 
does not claim any originality in the dis- 
covery of the general principle, heartily ac 
cording this to Mr. Davis; but the im- 
proved form which he has given it cer- 
tainly entitles his mechanism to a place 
among the many interesting movements the 
problem has called out. With reference to 
the movement, Mr. Gribben writes: 

‘In a previous communication I ex- 
pressed a doubt as to the ability of Mr. 
Davis’ scheme to pass the center, and since 
that time have constructed a model of the 
device in a modified form, a sketch of which 
I herewith submit. I succeeded in making 
the device work without employing the seg- 
ments used by Mr. Davis, as in the model 
which I made the slots do not cross, I 
turned a groove a@ in the disk containing 
the slots, so that there is no effective action 
when the studs are passing the line of cen 
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ters, the action between the studs and slots 
taking place from 25° to 50° away from the 
line of centers. I put six slots in the disk 
instead of four, and also six pins in the 
spider. I also cut six other slots in the 
back of the disk (as shown in dotted out- 
line) and added another spider at the back, 
making the action on the back alternate 

, with that on the front. The wheels will 
turn each in the same direction either to the 
right or to the left, and either shaft may be 
the driver. I claim no originality in this 
device, and should never have thought of it 
had I not seen that of Mr. Davis’ first.” 

In Fig. 3 is illustrated an alleged solution 
sent in by Prof. Robert Grimshaw, of New 
York, who writes as follows regarding it. 

‘«The problem set in your issue of April 
13th may readily be solved by the use of 
three cords, of a length equal to the distance 
between wheel centers, and attached to eyes 
inserted in the faces of the two disks— 
preferably at the same distance from disk 
centers, and 120 degrees apart in each disk. 
These are not coupling rods, as they are 
never in compression, and they are not 
wrapping connectors. The motion given is 
continuous and in the direction of the 
driver; it is reversible; there is no dead 
point, and the scheme will work for fast or 
slow speeds and for small or large wheels. 
Such a rig isa good deal older than I am.” 

I think most readers will perceive at once 
that this device cannot be operative. But 
as it has a bearing upon what is the proper 
definition of the term ‘‘ connecting rod,” and 
as I agree with Professor Grimshaw that, 
in the ordinary use of this term, a pitman 
ora rod that alternately pushes and pulls 
would be the common Aacceptation among 
mechanics, I have thought it best to present 
it here—the more especially as under this 
definition I am obliged to accept a three- 
cord solution shown in Fig. 4, there being 
nothing in the conditions of the problem, as 
originally announced, to justify its rejec- 
tion, unless a rigid construction should 
warrant the position that the flexible cords 
are the equivalent of the ordinary connect- 
ing rod. As I hardly think this construc- 
tion will be maintained, though the analogy 
is admittedly strong, I present in Fig. 4 a 
three-cord solution that will work. Al- 
though this is a new device, I have every 
reason to believe that it was worked out in- 
dependently by a youth of 16 years, Luther 
R. Hegemann, of Chicago, Ill., who accom- 
panies his drawing with the following de- 
scription : 

‘‘Fig.4is a side elevation, and Fig. 5a 
plan view of the arrangement. The two 
disks to be rotated are mounted on crank 
shafts A B, and the double cranks a, 0, ¢, 
d,e and fare set atangles of 120 degrees 
from each other on the respective shafts.” 

In Fig. 6 is illustrated a device, contribu- 
ted by Mr. Alfred Hohngren, of New York 
City, which well illustrates how, in prob- 
lems relating to circular motion, the only 
way to be sure of results is to trace care- 
fully the different positions of the parts in 
order to find incompatibilities and disabili- 
ties. Mr. Hohngren’s device at first seems 
plausible, but upon analysis it will be 
found to be inoperative. The disks A and 
Bare connected by the links C and (C’, the 
rock-shafts D and D' oscillating on fixed 
centers # and #’, and the link / and con- 
necting rod F”. To prove that the device 
will not work, let us change the position of 
the crank-pin J to 0’. Then will d take the 
position d’, e will move to e’, and the 
length ¢' e’’ being equal to the length ¢ e’, 
the center ¢’ will move toe’, and this will 
move d’ tod’’. Now as the problem re- 
quires that the two crank-pins must move 
through equal arcs, the position of }' must, 
when d@ has moved to d”, be at 0’. At 
this time the link C’ will take the position 
shown by the dotted line 4’” d’’. Also the 
rock-shaft D’ will take the position shown 
by the dotted line de’. Comparing these 
positions with the line 4” f, and a line join- 
ing }' and 6’, it will be seen that the crank- 
pin 4’ cannot pass the center. It will be 
also remarked that the are described by the 
link pin ¢ will be less than the are de- 

scribed by the pin d ore, and this is, of it- 
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self, fatal to the working of.the device in 
accordance with the conditions of the prob- 
lem. 


Figs. 7 and 8 are respectively a side ele- 
vation and a plan view of a movement 
handed in by Mr. James Tobin, of Brooklyn, 
N. Y., which, although it employs toothed 
gearing, is so peculiar in its construction 
that I have concluded to present it. The 
employment of such gearing was prohibited 
in the enunciation of the problem, and 
hence this is not accepted as a solution. 
The movement, however, is so ingenious 
that it is an interesting and instructive 
study. The disks A and PB are mounted on 
shafts ) D’, running in bearings in the 
frame #; a,c, c' and d are toothed gears, 
each having the same pitch diameter and 
the same number of teeth as any of the 
others. The gear a has its bearing upon 
the extension of the shaft BD’, which car- 
ries the disk B, but is not keyed to the 
shaft, the latter turning freely in this gear. 
The gear itself is prevented from turning 
by an extension «’, which is bolted to the 
frame Hat 6. The gears cand c’ are both 
keyed to a short shaft 7, which has a bear- 
ing in the disk Band extends through the 
disk to opposite sides, as shown in the plan. 
The gear d is formed integrally with the 
connecting rod C. The parts are shown 
with the crank-pins on the lower centers. 
Either disk may be the driver, the move- 
ment may be made in either direction, and 
the connecting rod will remain parallel to 
itself in all positions. Mr. Tobin has 
shown me a model of this device which 
works very well. 

Figs. 9 and 10 respectively illustrate a 
solution contributed by Mr. H. B. McCabe, 
of Lakewood, Colo. Fig. 9 is a side eleva- 
tion and 10 is a plan view. With Mr. 
McCabe's description of his device, I will 
conclude the present article. Mr. McCabe 
writes as follows: 

‘‘T take pleasure in submitting to you a 
solution of your problem given in the 
AMERICAN Macuinist of April 13th, a solu- 
tion which, to my mind, fulfills the require- 
ments and does not, so far as I can see, 
overstep any of the restrictions. 

‘*The connecting rod a joins the driving 
wheel A and the driven wheel B by means 
of the crank-pins / and c. My object is to 
keep the rod @ parallel to the line of centers 
of A and B, in doing which the pin e will 
follow a path similar to the pin J, and the 
ratio of the velocity of these points will be 
one. To accomplish this, I have arranged 
a combination of links jointed together so 
as to form two parallelograms, 4 k x m and 
dste. The line of the points s ¢is perpen- 
dicular to the line of the points mn. The 
line of the points / & is perpendicular to the 
line of centers of A and B. It is plain, 
then, thatthe line of the points s ¢ is con- 
stantly parallel to the line of centers of A 
and B. Hence « is kept constantly parallel 
to the line of centers of A and B. 

‘*In conclusion, allow me to say that, al- 
though I have never sent in any solutions 
to any of your problems before, I take great 
interest in them, and I think that every one 
mechanically inclined should work upon 
them, for one not only has the honor of 
solving them, but derives a permanent bene- 
fitfrom them. In attempts at their solu- 
tion it is certain that a faculty is developed 
which, in a great many cases, lies dormant.” 

SAE 


Indifference to Boiler Firing and Man- 
agement,* 





By DANIEL ASHWORTH. 





Observations extending overa period of a 
quarter of a century in a practical and pro- 
fessional way have presented opportunities 
to note, in the greater number of manufact- 
uring establishments, a continuous decline 
in the grade of service of those in the posi- 
tion of firemen and boiler-room managers, 
this corps of operatives seeming, at least, to 
have remained in statu quo. The evil has 
become so glaring and the results so palpa- 


* Read before the Engineers’ Society of Western 
Pennsylvania. 
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bly fraught with disaster, destruction and 
waste as to warrant an effort to call the at- 
tention of those who desire to progress to 
the false and inconsistent position they oc- 
cupy by permitting such a narrow policy 
in management, so widely at variance with 
true economy, ignoring directly that the 
better intelligence renders the more valua- 
ble and, hence, more profitable service. 

It goes without saying that during the 
past ten years theconcentration of efforts by 
scientists and eminent mechanics looking to 
the more perfect development of the steam 
engine in its various types has produced 
results which challenge the admiration of 
the most critical in this line of thought. 

Within the same period, from every 
source, there have been a multitude of feat- 
ures in the form of designs and novel appli- 
cation of boilers, all converging to the im- 
portant factors of increased economy, safety 
and efficiency. In the engine sphere, con- 
densing, compound and triple-expansion en- 
gines, with and without jackets; in brief, 
seemingly all the necessary refinements have 
received, and are now receiving, close atten- 
tion. In the boiler domain there has been 
also the evolution from the plain cylinder 
type to the tubular, and from that through 
the multifarious forms of water tubes, each 
striving for a superior degree of excellence. 
Combining these forces, viz., the boiler and 
the engine, the amount of research and 
practical application that have been, and 
are being, applied for efficiency and econo- 
my are such as to be incalculable. A retro- 
spect of the past, viewed in the light of 
present results, shows that these efforts have 
been of an exceedingly fruitful character. 

The development has carried with it the 
imperative advancement of those in charge 
of engine management to such an extent as 
to create almost anew this body of men. 
Such an intellectual advancement in the de- 
partment of mechanics, we believe, is with- 
out precedent and, in every sense, challenges 
universal admiration from every: quarter. 
Notwithstanding these favorable features 
we are constrained to say that all this is 
somewhat like the play of Hamlet—with 
Hamlet left out; or, in other words, we are 
radically defective at the very threshold of 
this field, by reason of relegating the firing 
of boilers to the most ignorant of operatives, 
or to put it ina plain way, there seems to 
be an almost unanimous idea that any 
one who can shovel and throw fuel is 
good enough for a fireman. Close obser- 
vation and contact for a period of years, 
with numerous plants of varied character, 
increases the conviction upon this point. 
Recognizing, as we all do, that the furnace 
of the boiler is the prime feature and great 
initial point from which is the source of 
power, does it not properly follow that if 
economy and efficiency are deserving of ef- 
forts in the advanced stages, as has already 
been pointed out, this is the very point that 
should be treated with every consideration 
of intelligence. Should not the fuel, furnace 
and boiler receive the thoughtful attention 
that the engine receives from the careful en- 
gineer? I think this will be accepted by every 
one interested in advanced ideas. No one, I 
think, will question the fact of the import- 
ance of the initial point of the boiler and 
its furnace, and that, upon its mismanage- 
ment, the efforts of refinement are rendered, 
in many cases, completely void. It would 
seem so simple that argument would be un- 
necessary, were it not that, on every hand, 
the matter is entirely ignored, resulting in 
waste and destruction. We would ask—are 
not the efforts of the best furnace designers 
completely set at naught often by reason of 
the manner in which they are operated? Is 
it not a glaring fact that, in all large cities 
where smoke abatement has been, and is be- 
ing attempted, the great stumbling block is 
the low grade of intelligence and indiffer- 
ence of the operatives ? 

In looking upon this subject from a me- 
chanical and engineering standpoint we are 
fully alive to all the requirements to give 
complete combustion and thorough distribu- 
tion of heat units; proportion of. grate area 
and openings, proper amount of air, conduc- 
tion of the heated gases are allcarefully con- 
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sidered. When all is completed we ha 
had the wonderful spectacle of these condi. 
tions being turned over to the simple tres 
ment of ram-jam shoveling and _ slice-bur 
operations. I claim that the fireman shou 
know at least the elements of combustic 
the importance of proper management 
fires to produce the greatest results with ti 
least expenditure of fuel. The intellige 
engineer keeps this constantly in view as 
steam economy; the valves, etc., receive h 
unremitting attention unless he should be 
mere starter and stopper, for sucha so-calk 
engineer can properly be placed upon t! 
same plane as the fireman that shovels wit 
out intelligence or judgment. 

Now it may be said that this is being grea 
ly overcome by the application of mechanic: 
stokers, a point that is frequently (and, I b 
lieve, without thinking) claimed by thos: 
interested in placing stokers. This is 
great mistake, well known by those cor 
ducting tests, the results always being s 
perior with the greater intelligence of th 
operator of the machine. 

This deplorable and absurd state of affair 
is doubly aggravated by, not simply indit 
ference, but actual encouragement, base 
upon the idea that any one can shovel an 
throw in; or, perhaps it is the idea of—the) 
put it in the slot, and we do the rest. Does 
it ever occur to these proprietors, or thi 
superintendents of manufacturing establish 
ments, that while they are straining at gnat 
in the refinements of every application i: 
the various departments looking to economi: 
results, right upon the threshold, they ar 
swallowing a camel with the greatest ease‘ 

Within the past few years, in every com 
munity where cleanliness, taste and health 
are considered, there has come forth a 
crying appeal to the authorities to lessen 
the great evil of smoke in the atmos 
phere. In response to this, inventive genius 
has promptly come forward. The multi 
tude of devices that have been perfected 
and put in operation furnishes ample testi 
mony of this fact. Many of these, when 
properly operated, accomplish satisfactory 
results in smoke abatement, but ho inventor 
has ever had the temerity to label his ma 
chine or furnace, ‘‘ No skilled fireman re 
quired.” Per contra, it is well known that 
the most intelligent fireman produces th: 
best results, and it is also an undeniable 
fact that the best devices are set at naught 
by incompetent operating. The writer has 
been brought in contact with large fields of 
boiler practice, and in many cases, asid« 
from other disqualifications, the firemen 
were unable to speak or understand a word 
of the English language. It may be said, 
as I have heard it said, that these men 
are not paid to think, but todo. Well, they 
dodo. They will do up a coal pile, furnace 
and boilers with alarming rapidity. I say 
alarming to those whose views are broad 
enough to consider the initial and im 
portant points. On the other hand, it is 
a lamentable fact that there are a great 
number of men in official positions, as 
superintendents and proprietors of estab 
lishments, who seem to be utterly incapable 
or unwilling, to note the importance for th« 
necessity for a higher grade of labor in th: 
firing and management of boilers. 

One of the most surprising features in 
connection with this state of affairs is th 
tendency of those interested to place boilers 
claiming, among their numerous merits 
that of less attention required than others 
precisely on the old exploded idea applie: 
to engines, ‘‘ No skilled engineer required. 
I have now before me a letter from a boile: 
representative who claims that his boile 
will give the utmost satisfaction with one 
half the attention that others receive. 

What is greatly needed at present is t 
lay aside the idea that any one is goo 
enough to fire and manage boilers. Whe 
you engage a man for your office, do you 
not require that he shall possess some quali 
fications for the position? And if aptnes 
is shown, do you not show appreciation b} 
advancement to a higher plane, the interes 
being mutual? Why not apply this to th: 
selection of firemen? As it now stands, wi 
cannot but exclaim, ‘‘ Strange, what a dif 
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erence there should be, twixt tweedle 
jum and tweedle dee !” 

There are mary plants in operation where, 
1y incompetency in this line, the steam 
-fliciency is greatly lessened, furnaces and 
poilers working in neglected conditions, 
fuel wasted, and the community begrimed 
vith volumes of unnecessary smoke; and, 
in addition to these evils, that of jeopardiz- 
ig lives and 
sroperty. Unless 
this matter is con- 
idered, and such 
ction taken as 
vill improve this 
corps of opera- 
ives, it would 
seem absurd to be 
ontinually reach- 
ing and extending 
into the higher 
efinements of 
steam engineer- 
ing, when such 
simple and impor- 
tant features are 


ignored at the 
threshold. 
Under these 


conditions, does 
not the pertinent 
question present 
itself to the em- 
ployer—are we 
not occupying a 
false position by 
this seeming in- 
difference? Do we 
not retard the de- 
velopment of a = 
class of labor 
which, by a recog- 

nition, by an ap- 

preciation that some skill and judgment are 
required, would be animated by the smallest 
spark of ambition to qualify for advanced po- 
sitions? Is not this condition of affairs a gross 
inconsistency, nay, a mockery, in the face of 
the query put by those guilty of this in- 
difiereuce—why can we not get better men 
than this? In reply to that, would say, 
simply, it is not sought on your part. Just 
as long as this class of operatives is looked 
upon as mere shovelers, throwers of coal, 
and carriers of water, ignorance with all 
ts attendant waste, destruction of property, 
and general demoralization, will be promi- 
nent in the boiler department. 

As a fitting close to this, it would be 
proper toask what degree of intelligence 
or knowledge would qualify one to fire 
boilers, 

ist. That the fires should be maintained 
with uniformity, and that no openings, in 
the form of bare places, showed upon the 
bars to permit cold air to pass through. 

2d. The judgment that will enable him, 
by a glance at the ash-pit, to know at once, 
to a great extent, the condition of the fires. 

3d. He should know something of the 
various fittings of the boilers, such as valves, 
etc., and the details of the furnaces. 

4th. But not least, an ambition to grasp 
the details, so as to qualify him for a still 
higher plane, which would certainly follow, 
provided there was judgment enough in the 
superior to note such details. 

Sufticient, we think, has been said to con- 

ince the most obtuse mind that the indis- 
criminate employment of labor for this pur- 

se is a crying evil, and some consideration 
iven to the claims here made, that simply 

‘ause one can shovel and throw, it does 
not follow that he is qualified to fire and 

ve charge of steam boilers. 

—— me 





Losses of Ships at Sea. 


A topic touched upon by Mr. Inglis in his 
residential address to the Institution of 
hipbuilders in Scotland, was the loss of 
irgo-carrying vessels. The maritime losses, 
her than those in the navy, it was pointed 

made up last year a total of 1,008 
essels of 625,224 tons. The death rate was 
per cent. according to numbers, and 28 
r cent. according to tonnage. The per 
ntage of steamers lost, according to ton- 
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nage, was 1.9, and of sailing ships 4.3 per 
cent. The average tonnage of steamers lost 
is about 1,200, and of sailing ships 460, the 
latter figure being brought down by the 
large number of American, Norwegian, and 
Swedish coasters, which are peculiarly liable 
to loss by stranding. The losses by burn- 
ing, collision, or stranding are hardly a 
naval architect’s question: but it is other. 
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wise with ships abandoned at sea, founder- 
ing, or reported missing, and Mr. Inglis did 
not seem satisfied that in this category 48 
iron and steel vessels should be included— 
24 steamers and 24 sailers, 10 of the latter, 


according to the deadweight which the ship 
can carry as passengers. The president, 
indeed, seemed to recognize inability on the 
part of some builders to resist the tempta- 
tion to lighten the structure and increase the 
fullness of the form so as to produce a large 
multiplier as one of the factors in the price, 
with a reduction in the cost of building. 
‘“‘The vigilance of the registry societies,” 


MATCHER. 


he said, ‘‘is barely sufficient to cope with 
the ingenuity of builders stimulated by the 
fierce struggle for existence of our days, 
and the ideal state of things is not the defi- 
ance by the registries of any elusion of 
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too, constructed on the Clyde. In the case 
of one steamer structural weakness was 
the cause of abandonment, and in that of 
a sailer deficient stability. The form of 
many modern ships is, in the opinion of 
some, influenced for evil by a curious basis 
of valuation—the calculation of the price 
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their codes of rules, but rather the co opera- 
tion of owner, builder, and surveyor for a 
common end.” He, however, believes that 
owners are now beginning to appreciate the 
fact that there is a limit to fullness when, 
however satisfactory the large stowage, the 
efficient transporting of merchandise begins 
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to be affected, and with the possible diminu- 

tion of profits may come a demand for a 
more shipshape form.—Hngineering. 

a 

Planer and Matcher with 

Beading Attachment 
and Saw Guide. 


Molding and 
Arbor Boxes 


The illustration accompanying this is of 
a 20° planing and matching machine with 
molding and beading attachment, made by 
the Salem Iron Works, Salem, North Caro- 
lina. It is intended especially for doing the 
work mentioned as custom work in factories 
and carpenter shops. It planes 20 inches 
wide and from one-eighth inch to 6 inches 
thick, tongues and grooves flooring, ceiling, 
etc, about 10 inches 
wide or less, and is well 
suited for working drop 
or patent siding, parti- 
tion stuff, mold- 
ings, beading, ete. 

The feed has 
four rolls, the 
upper two strong- 
ly geared, which 
are driven direct 
from counter- 
shaft, instantly 
stopped and start- 
ed by a tightening pul- 
ley. The feed rolls are 
held down by strong 
spiral steel springs, so 


arranged that any pressure desired can 
be obtained. The head is of steel and 
has five strong hexagon head bolts to 


each knife. The journals are long, and run 
in self-oiling boxes, lined with anti-friction 
metal. The matcher heads move up and 
down with the bed. They are also provided 
with a bracket to hold the stock firm while 
matching is being done. The matcher heads 
are easily adjusted for matching any width 
desired, by screw attached to hand-wheel. 
The bed is raised and lowered by screws, 
operated by bevel gearing and hand-wheel. 
The molding or beading arbor is driven from 
same pulley as knife cylinder, by the belt 
running on outside of knife cylinder belt. 
The matcher spindles are of steel, and run 
in self-oiling boxes. The matcher heads 
are of malleable iron, with long slots, so as 
to receive bits of any width from 2} inches 
and less, thus answering also for side mold- 
ing heads for making three side molding. 
The countershaft is made to stand on the 
floor, and is furnished with wide-faced pul- 
leys to give ample power. 
weighs about 1,600 pounds. 


The machine 


The second engraving is to show an ar- 
rangement made by the same company, the 
object of which is to provide an adjustment 
for the lead of a saw, and yet keep the arbor 
boxes, guide, etc., always in line by so ar- 
ranging them as to make it impossible to get 
them out of line. For this purpose the boxes 
are mounted upon a frame which is adjust- 
able about a center located under the main 
bearing next to the saw, the guide being at- 
tached to an arm extending out from this 
"frame, as shown. The adjustment for lead 
is made by turning the two opposing set- 
screws seen at the right of the main belt 
pulley, the bolts which fasten the frame to 
its place passing through slots, as shown, 
so that when loosened the frame can be 
readily swung by the adjusting screws. It 
will be understood, of course, that the en- 
graving gives nearly a plan view of the 
arrangement, the pinion that moves the log 
carriage being seen at the right. 


——_ ae — 





The Rutlroad Gazette Says: 

Viewed broadly, we may believe that the 
turn in railroad affairs has been made, and 
although the improvement may be slow for 
some time to come, it will be healthy. 





-_> 

A correspondent of the London 7%imes at 
Berlin says there is complaint there that 
American goods are being stumped as Ger- 
man, so great is the demand for German 
goods in the United States, all of which we 
seriously doubt. 







































importance are the transverse strains and 
the torsional strains. The transverse strains 
were shown by earlier experiments to be 
very slight as compared with the torsional 
strains; and only the latter are here con- 
sidered. 

‘‘Experiments were first made to deter- 


The Strains in Lathe Beds.* 





By G. W. Bissett, AMEs, IOWA. 

The object of this paper is to present the 
results of some experiments made to de- 
termine the strains which actually exist or 
may exist in the 
beds of such lathes 
as may be found in 
any machine shop. 
The _ experiments 
were suggested by 
similar ones con- 
ducted in 1889 at 
Sibley College, Cor- 
nell University, by 
Mr. A. F. Kings- 
bury, then a stu- 
dent of that insti- 
tution, now Pro- 
fessor of Mechan- 
ical Engineering in 
the New Hampshire 


Cross Section of Bed 
” , 
16 x 8 Reed Lathe 


8-11-92, Scale 


Quarter size 





Agricultural Col- > 
lege at Hanover, 
N. H. A description of his experiments 


and the results and conclusions derived are 
here given in his own words, as contained 
in the Sibley Journal of Engineering 4 

‘Experiments were made to determine, 
1st, the amount of torsional strain in a given 
lathe bed under given conditions of stress ; 
2d, the probable effects of such distortion, 
not only upon the work produced by the 
lathe, but upon the lathe itself. 

‘“‘The common design of lathe bed con- 
sists of two parallel I-beams connected at 
intervals by cross-girts, the whole being 
cast in one piece. Upon the upper flanges 
of these beams are the bearing surfaces 
upon which the tool carriage moves. As- 
suming the original perfection of these 
surfaces and neglecting the consideration 
of wear, the chief causes of their distortion 
are, 1st, change in the mode of supporting 
the bed from that which existed at the time 
that the surfaces were fitted ; 2d, the stresses 








Fig. 46, 
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| One third size, 
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Cross Section of Bed 


* ; 
20 x12 Fitchburg Lathe 


9 
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giving four points of floor support. Evi- 


dently the weight of a lathe, supported in 
this manner, will cause changes in the shape 
of the bed with every change in the dis- 
tribution of support, such as is occasioned 
by irregular settling of the foundations, or 
warping of the floor. 


The device used for 


Cross Section of Bed 


9-21-92, Scale Quarter Size 





Q jarter Size 








Morin Lathe Dynamometer 


























LJ 
mine the amount of torsion due to changes 
in the mode of support of the bed. Six 
lathes, ranging in size from 14 to 26 inches 
swing, were tested. Each of these was 
supported in the ordinary way; that is, by 
one leg casting under each end of the bed, 


set up in the operation of the lathe. Each 
of these causes may produce complicated 
strains in the bed; but those of greatest 

*A paper read before the American Society of 


Mechanical Engineers. 
t ‘The Crank,”’ February, 1889, 





measuring the torsional strains in these lathe 
beds was rudely constructed, except the 


micrometre, but would furnish measure- 
ments accurate to 0.0001 inch. It was made 
as follows: Into each of three corners of a 
piece of pattern pine 2x12x36 inches, was 


” ' 
16 x 8 Washburn Lathe 
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driven a nail so as to project about 3 inch 
through the board. In the fourth corner 
was placed a micrometer screw, with the 
ordinary electric connections, with a single 
bell. The four metallic points were thus at 
the corners of a rectangle 10x35 inches 
This device being placed upon the bed of a 
lathe, the metallic 
points resting o1 
the flat surfaces be 
tween the ways, 
three fixed points 
served to determine 
a plane, while the 
fourth, the micro 
meter, measured 
differences of var- 
iation from that 
plane at that point. 

“‘For the first 
measurements — th¢ 
tail-block end of 
the lathe was lifted 
from the floor, and 
a wedge was placed 
under one foot, 
thus throwing all the weight of that end of 
the lathe upon that foot; and the measuring 
device being in position, a reading was taken 
with the micrometer. Then the weight was 
shifted to the other foot at that end, and a 
reading again taken. The differences of the 
readings thus obtained from each of the six 
lathes averaged 0.0314 inch, none of the re- 
sults varying greatly from this mean. 

‘‘Next, assuming that the mean of the 
readings in each case in the first experiment 
represented that which would be obtained 
in the undistorted position of the bed, read 
ings were taken when the lathe stood upon 
the floor, just as it had been set up. In 
this way was found the actual distortion of 
each bed, in the length of 35 inches and the 
width of 10 inches ; and this distortion was 
0.001 inch, as a minimum, and 0.02 inch as 
a maximum, in the several results obtained 
from the six lathes. 

‘*From these two sets of measurements it 








is seen that the twisting of a bed by its own 
weight may be, and often is, considerable. 
In one or two of the above cases the actual 
distortion was as great as could be pro 
duced by the weight of the lathe alone: 
how much greater than this it might be in 
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a lathe with legs bolted toa floor which 
is continually settling, warping or 
bending under heavy and _ shifting 
loads, may be easily imagined. 

“To determine the effect of the work 
ing stresses in the lathe, a single test 
was made in a lathe of 16 inches swing. 
A piece of steel 24 inches in diameter 
and 86 inches long was placed be- 
tween the centers, and besides the 
usual driving dog, a dog was placed 
at the other end of the piece, the tail 
resting on the carriage; then, by 
pulling the belt until slipping occurred 
(back-gear in and the belt on the long- 
est step of the pulley), the greatest pos- 
sible torsion was set up in the piece and 
an equal and opposite stress in the bed 
of the lathe. The measuring device 
being placed on the bed between the 
head-stock and the carriage, the differ- 
ence of the readings taken in the 
strained and the unstrained conditions 
was 0.005 inch, when the tail stock end 
was supported on a block at the middle 
of theleg casting, and 0.002 inch when 
both feet were on the floor.in the ordi- 
nary position. 





65 + 
| Calibration |Curve 
60; + 4 t +. + nt 
| | ofa 
a } ! I 
oa | Morin Lath 
| 
50 + +~Dynamom 
= | 
& 45—t 
a | 
i 
& 40 t x 
€ | 
é | | 
Ee 35 t ss 
wn | 
re | 
© 30 
B 
m 25 ; 
| | y 
20 + 4 
/ 
15 17 
al ee 
10 + 
| Y 
5 
rae . 
0 .05 .10 .15 .20 2 WW 63d 640 45 00 WDD .OU 
Deflections Luche 
Fry. £%. 





‘From this it appears that the four points 
of support, while likely to produce strains 
in the bed by the uneven distribution of the 
support, may yet oppose the distortion pro- 


duced by the working stresses. It is safe 
to say, however, that in small lathes, at 
least, the quantity and distribution of the 
metal in the bed should be such as to suffi- 
ciently resist all working stresses, and that 
the floor supports should by evident means 
be prevented from straining the bed. 

“The errors produced in the work done 
by the lathe will depend not only upon the 
distortion of the bed, but also upon the 
kind of operation performed upon the work, 
and the manner of holding it in the lathe. 
Work requiring accuracy is finished with 
light cuts, necessarily; hence, only the dis 
tortion due to external forces remains to af- 
fect that accuracy. But both this ex- 
ternally produced torsion and the torsion 
due to heavy cuts act to destroy the fit of 
the sliding surfaces of the carriage, hence to 
produce increased wear and increased inac 
curacy. 

‘‘Assuming that when the bed is under 
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torsional stress the tool moves in a 
much elongated helix about the neutral 
axis of the bed, it may be shown that 
a piece of work can be turned on the 
centers without any appreciable varia- 
tion of diameter due to such motion 
of the tool. 

“The probable variation in diameter 
of chucked work, due to the twisting 
of the bed under its own weight, was 
determined experimentally. Into the 
tool-post of a new 16 inch lathe a flat 
bar of iron was fastened, upon the side 
of which a small steel plate was held 
loosely by screws. The carriage was 
then run up untilthe live center, turned 
accurately true, entered a small center 
drilled in the loose plate; then the plate 
was clamped tightly to the bar, thus 
insuring the concentricity of the hole 
in the plate with the live center. The 
carriage was then run back 36 inches, 
and between these two centers was 
placed a piece having an arm at the 
end next the face-plate; at the outer 
end of this arm was the micrometer 
screw previously used, its contact with 
the face plate being determined with 








Fig. 50. 
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the electric signal bell. The live spindle and 
the measuring device rotated together; read- 
ings taken front and back at the height of the 
center gave a difference proportional to the 
amount of deviation of the center on the 
carriage from the axis of rotation, at the 
distance of 36 inches from the live center, 
On shifting the floor supports of the lathe, 
as in the first experiment, the micrometer 
showed a difference of readings of 0.015 
inch on a circle 134 inches in diameter. In 
case this lathe bed were, in actual use, dis- 
torted as much as possible by its own 
weight, there would be a variation in diam- 
eter of more than 0.001 inch per inch of 
length of chucked work,: assuming the rate 
of error to be constant. 

‘‘At the end of the last experiment it was 
found easy to align the live spindle with 
the ways until the differences of readings 
by merely wedging under one 
foot or the other as necessary, 


vanished, 
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‘All the lathes experimented upon had 
beds of the common design, the complicated 
structure of which renders mathematical 
comparisons unreliable. The general in- 
stability of the design was shown in an in- 
teresting way several times during the tests, 
by the indications of the instruments of 
changes in the shape of the bed consequent 
upon changes in the shape of the floor, as 
the experimenter walked from one side of 
the lathe to the other.” 

The experiments of the writer were made 
with apparatus and methods precisely simi- 
lar to those of Professor Kingsbury. The 
lathes used were one 16 inch Reed, one 16- 
inch Washburn, and one 20-inch Fitchburg. 
The forms of the beds are exhibited in the 
drawings, Figs. 43, 44, and 45. The 16- 
inch lathes had beds 8 feet long, and the 20- 
inch lathe had a bed 12 feet long. All were 
supported by the familiar leg castings, one 
under each end. They are part of the 
equipment of the machine shop of the De- 
partment of Mechanical Engineering of the 
Iowa Agricultural College. 

The observations and the derived data of 
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The width of 
the belt was 24 inches. Drawingsof the dyna- 
mometer are shown in Fig. 46, which con- 


springs of the dynamometer. 


tains side and end elevations. The founda- 
tion of the dynamometer was the face-plate 
of the lathe(Fig. 47). The recording mechan- 
ism is automatic, and is based upon a com- 
mon clock wheel train, at one end of which 
is the disk carrying the diagram cards, and 
at the other is the lead weight which gives 
to the train its motion relative to the pencil 
point and to the face plate. Owing to its 
weight, and to the slow rotative speed of 
the spindle, this proved a very efficient de- 
vice for the purpose. The brake used in 
the calibration of the instrument had a lever 
arm of 24inches. The calibration curve is 
shown in Fig. 48, the same being the aver- 
age of all observations, of which a com- 
plete set was taken for each of five rotative 
speeds of the spindle, ranging from 7} to 
58 revolutions per minute. The speed 
seemed not to affect the results. Figs. 49 
and 50 show cards obtained for the calibra- 
tion at the speeds of 7§ and 58 revolutions 
per minute respectively. The increment of 


the tests made by the writer upon these load in the calibration was 5 pounds. The 
lathes are given herewith : equation of the calibration curve is 
Size OF REFERENCE PLANE, 10x36, RECTANGULAR. 
| Readings. 
No. of 
Obser- | Conditions Ww = 
ati ; a ash- Fitch- 
vation. +“ d, burn, burg, 
: 16 / 20 
STRAINS PRODUCED BY EXTERNAL CAUSES. 
1 Wedge under front leg, tail-stock end ...........-. eee scene cee e eee oe 0.0769 0.0818 0 0760 
2 | Wedge under back leg, tail-stock ENd.......... 6... cece ee wee eee eee 1370 - 1280 -OU99 
4 Diveraence Hetween (1) ANG (2) 2... cc csc cece veseceses sereveevccvesece Cul 0462 .6610 
4 ME RU AGEY, odo sh coccc vac resioneesGeasteath! sss a6 eaelg go ec seer es 1069 1049 0429 
5 | Normal position of lathe on floor......... ....... EO ee .1091 . 1034 -0256 
6 Probable actual distortion in normal position, diff. bet. (4) and (5). .. . 0022 0015 0173 
7 | Minimum value of (6) . ............ nee Siren ener tere TM (eM Ane 0015 Lo tees 
| Maxim Value Of (G).......2..0ceccsesscecsesccescesevceescosseerscee se levee oe [evesee 0173 
9 | Jack screw under middle of leg casting ......... 2.2.65 cece e ee eee coe | 1056 1061 0456 
10 | Difference between (4) and (9)........... cece ect e eee eee eens 0013. 0012 0U27 
STRAINS PRODUCED BY TORSION OF PIECE BETWEEN CENTERS. 
11 Normal condition, both feet of leg casting on floor....... : 0.1895 0.1087 0.0244 
12 Full belt power, both feet on the floor. ... ye ee 1968 10741 029 
13 Jack screw under middle of leg casting, no strain from belt 1916 .1073 . 0598 
14 Jack screw support, full belt power.... os. seen seen eee eens =. 1946 .1150 0710 
ERRORS OF CHUCKED WORK. 
15 | Front reading, wedge under back leg | 2886) .3169 = .1454 
16 Back reading, wedge under back leg .... |} 2928 -B146 2038 
17 | Difference between (15) and (16) ......... WO92 -0020 O584 
18 | Front reading, wedge under front leg... ......0.......05 0 --20eee 2942 8236 -2005 
19 | Back reading, wedge under front leg 2782 3056 1935 
20 | Difference between (18) and (19) ............- ce ee eens 0160 .0180 COTO 
21. | Average difference of front and back reading 0126 .0100 .03<7 
22 | Spindle aligned, difference reduced tO.... 0... eee cee cece ee eee eee eee 0004 -0005 -0002 
23 ~| Spindle aligned, reading with micrometer and apparatus used in (1) to (14) 1161 1269 0636 
2. Difference between (9) and (23) : Sew rte, Waitaltinae newesc ser l see 0208 .O180 
25 Maximum variation in diameter of chucked work per inch of length...|  .021 0024 .0077 


REMARKS.—The observations (24) indicate, Ist, the degree of accuracy attained in the original align 
ment of tne lathe ; or, 2d, the amount of wear to which the parts interested have been subjected ; or 
3d, and more probably, combined effect of wear and faulty alignment. 


In addition tothe above the writer pre- 
sents the results of experiments made to de- 
termine the pressure upon the cutting tool 
of the lathe, believing that the same will be 
of interest in connection with what has pre- 
ceded. The experiments were planned by 
him asa thesis for Mr. L. B. Spinney, re- 
cently graduated from the Iowa Agricul- 
tural College. Mr. Spinney built the 
special apparatus used, designing many of 
its details, and performed all of the experi- 
ments under the supervision of and with oc- 
casional assistance from the writer, who has 
given the work careful attention. Mr. 
Spinney’s conscientious work on this task is 
responsible for its final success. 

It was decided to measure the tool press- 
ure with a modified form of the Morin 
dynamometer, the same to be calibrated by 
means of a friction brake. The lathe used 
was a 16-inch Reed. A preliminary test 
was made to determine the maximum effort 
of the belt in inch-pounds of turning mo- 
ment upon the spindle. To do this a bar of 
steel, 14x4, about 5 feet long, was placed 
in a four-jaw chuck in its place upon the 
spindle, so that it extended horizontally 
transversely to the axis of the spindle. Un- 
der a point of this bar, 2 feet from the 
center of the spindle, was fixed a knife edge 
support resting upon a platform scales, 
With the back gear in, and the belt upon 
the largest step of the cone pulley, the belt 
was driven to the point of slipping, and the 
load on the scales noted. Tare was deter- 


mined and allowed for. Several observations 
with varying leverages were taken, and the 
average of these showed a moment of 2,712 
inch pounds. 
calculating 


This quantity was used in 
the dimensions of the leaf 


Y=73A X — 5.14, 
where Y represents foot-pounds and X rep- 
resents height of card measured from the 
datum circle. 

Experiments were made upon cast-iron 
cylinders, 24 inches diameter and 10 inches 
long. These were reduced by roughing cut 
to 2 inches. A card for such a roughing cut 
is shown in Fig. 50. Three rates of feed are 
provided by the lathe, and these were used 
in the experiments. For each rate of feed 
cards were taken for depths of cut varying 


Depth of Cut. 
Inches. 

Feed per Revolution. 
Inches. 
Pounds Pressure on 
Toul Point. 





fs 0.0083 0.0065 146 8 
33 OUS3 0050 413 9 
iy 0083 .0055 378.7 
Js 0083 O47 BAR.5 
1 OUS3 0042 290.4 
ty OCSS 0037 255.4 
lg . 0083 . 0032 237.8 
sb 0083 0025 184.9 
3 0083 0015 140 9 
ay OOs3 010 } 61.6 
M4 0128 0084 6 YO 
43 O128 ORO | 59,.1 
rs 0128 0076 | 587 2 
is 0128 0061 510.8 
le 0123 .0053 440.4 
st 0123 0040 369 9 
1a 0128 0080 229.0 
a's 0128 0011 105.6 
4 O172 0113 731 0 
ag 0172 01038 651 7 
Oy 0172 0092 607 7 
ty 0172 0072 537 2 
ig O172 0056 417.9 
sh O1l72 0046 343 ) 
ee O172 0031 255 4 
0172 Ov16 132 1 
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from y's inch to } inch, or 5, inch by ,'g inch. 
The amount of metal turned off was ascer- 
tained by weighing before and after the cut. 
The cutting speed, reckoned from the initial 
diameter of 2 inches, was constant, about 
30 feet per minute, the spindle making 59 
revolutions per minute. Figs. 52 and 53 
are cards for one series of these experi- 
ments. The irregularities are due to vary- 
ing quality of the metal, and to stoppage 
between the cuts. Despite such irregulari- 
ties, however, the average ordinate was 
readily obtained for each card. Below are 
given the results of the experiments. 

In Fig. 54 the above results are plotted. 
It will be noted that all of the observations 
are located on or near the straight line O A 
passing through the origin. The equation 
of O Ais 

Y = 75,566 X, 
in which Y represents tool pressure and 
pounds of metal removed per cutting foot. 
The tool used was a diamond point having 
the form shown in Fig. 46. 

From the above we may deduce that at the 
cutting speed of 30 feet per minute, and 
with the tool used in these experiments, it 
takes a tool pressure of 41.6 pounds to re- 
move one pound of cast-iron of average 
quality such as was here used per hour, 
and a heavier duty demands greater tool 
pressure in proportion to that duty. 

The maximum tool pressure recorded was 
731 pounds. At this point the belt slipped 
somewhat. 
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Cup Leather Packing. 
Editor American Machinist : 

In answer to E. L. M, in Questions and 
Answers in the AMERICAN MACHINIST of 
October 26th, permit me to state, cup pack- 
ing cannot be made from sole leather toa 
good advantage, nor should leather be 
greased while dry ; both the above facts are 
known to every leather worker. 

In order to make packing successfully, 
the best oak leather is needed -it must be 
free from grub holes, brands, and other 
markings. The stock is taken in the rough, 
scoured, then shaved or skived and split to 
an even thickness; it is then set out, 
greased and hung up on hooks to dry; 
when it is partly dry, it is taken down again 
and ‘‘reset,” and then allowed to become 
entirely dry. It is now known to the trade 
as hydraulic leather; it is now cut into 
disks of the required size, and pressed into 
proper shape in wooden molds, and with 
very little labor. 

I have made cup packing during the last 
15 years, and never failed to make a cup or 
succeeded in breaking one ; and the leather 
should be procured from some regular 
manufacturer, of which there are many in 


the city. J.J. O'DEA. 
36 Peck Slip, New York City. 
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Milling Machine Feed, 
Editor American Machinist : 

I see the question of feeding work to a 
milling machine cutter the reverse way 
from that in general practice, is being dis- 
cussed. Allow me to say a word on this 
subject. I was much interested in the arti- 
cle by Mr. Richards, recently published, but 
he does not say a word about the vibrations 
of the spindle and platen when a cutter is 
in action. I believe all other machine tools 
have received more attention than the mill- 
ing machine, especially as to strengthening 
weak points. It may be that its ‘‘architect- 
ure” does not admit of more material ; let 
this be as it may, let us see what the 
effect is of feeding the platen backwards, 
and, if possible, find a cause for a cutter 
doing better work when run in this way. I 
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am quite sure a cutter will vibrate less cut- 
ting the old way than when made to dive 
into the chip at the big end, but this is not 
saying that the work will be any the less 
smooth. Fig. 1 shows—in an exaggerated 
way—a cutter cutting down the new way. 
Evidently the tendency is to pull the work 
to it, but allowing that all the slack of the 
screw feed is taken up, then the cutter is 
drawn forward and of course springs back 
to its normal position, when the strain is re- 
lieved. It will be seen that this action is 
the reverse of that produced by cutting up- 
ward, as shown by Fig. 2. Here the spindle 
is forced backward when cutting backward, 
we may say ina line parallel with the cut, 
or if anything slightly downward, for we 
know a sharp cutter will clear the work in 
running back. On the other hand, cut- 
ting the new way tends to spring the 
spindle upward in the direction of arrow as 
well as forward, and thus leave a little 
metal on the face of the work for finish 
when it settles after each heave. It must 
be borne in mind that a milling cutter 
scarcely ever cuts all around alike, so the 
slack sides have ample time to level the 
hills made by the jump of the cutter. In 
Fig. 1, the space between a and d repre- 
sents the spring of which we speak, and 
the arrows the direction ; the same is shown 
between ¢ and #4, in Fig. 2. This action, as 
shown in Fig. 1, we regard as favorable to 
the quality of the work done, but we can- 
not see how a cutter can remain sharp 
longer than when cutting the old way, un- 
less the following may have something to 
do with it: 

In Fig. 1, the chip cut is something like 
Fig. 3, while Fig. 4 shows a chip cut in the 
other direction, one beginning at the large 
end and the other at the thin end. Every 
machinist knows that a tool will not take 
hold immediately on touching the iron, es- 
pecially if a little dull. So we see that in 
Fig. 2 the cutter is liable to slide until sufti- 
cient pressure accumulates to cause it to 
take hold. This slipping doubtless wears 
the edges of the cutter more than all the 
cutting. When the cut enters, as shown in 
Fig. 1, it takes hold promptly, and will 
possibly remain in the iron longer than 
when cutting in the opposite direction ; in 
other words, the shaving will be longer and 
thinner at the thin end. QUIRK. 

Keed of Milling Machines, 
Editor American Machinist : 

There appear to be several advantages in 
favor of feeding with the cut; these advan- 
tages, however, cannot always, and in some 
classes of work can very seldom be grasped. 
The strength of a chain is only that of its 
weakest link, and generally in a good mod- 
ern milling machine the cutter arbor repre- 
sents its weakest link, and in many cases 
cannot well be strengthened. A good mill- 
ing machine properly made can be used with 
feed in either direction, presuming that 
proper arrangements are made to cope with 
backlash, preferably by weight acting in 
direction of feed, providing your cutter ar- 
bor is without spring or give; this, unfortu- 
nately, is seldom the case. The advantage 
of feeding with cut is more apparent when 
deep cuts are taken; with light cuts the ad- 
vantage may be inappreciable. In heavy 
milling machines, more especially of the 
planing machine or slab type, we should 
adopt this direction of feed for normal heavy 
work, not omitting to apply the usual re- 
verse to feed motion when feeding against 
the cut was required. In this question no 
hard and fast line can be fixed unless you 
can accomplish two, what we look upon as 
impossibilities, viz., make a 1” arbor as 
strong as a 2” one, and, secondly, persuade 
your clients to pay the additional cost of 
greatly increased weight for stability, 
which weight by-the-by in many cases has 
to be lifted many times during the day by a 
man or boy at the end of a handle, which, 
when we have got toa practical maximum, 
either means a stronger man or a decreased 
speed. The argument, however, is a most 
interesting one, and we hope to see many of 
your correspondents enter into it. 

Keighley, Eng. ListER & Co, 
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Adjustable Planer Finger. 
Editor American Machinist : 

Some time ago you published an article on 
‘Finger Planing.” Inclosed please find a 
rough sketch of an adjustable ‘‘finger.” We 
have used a set of four for about one year, 
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ADJUSTABLE PLANER FINGER. 


and they have proved of much benefit to us. 
We thought perhaps a sketch of it would 
prove of interest to your readers should you 
see fit to publish it. 


Horace THURSTON. 
Providence, R. I. 


Card Index for Drawings. 
Editor American Machinist : 

That system pays isan acknowledged fact. 
That no two drafting-rooms have the same 
system, if any at all, is also pretty well 
known. Now every person has an idea of 
his own as to what constitutes system ; if he 
hasn’t, his opinion doesn’t count. Whatever 
the idea may be, the system, to be success- 
ful, must be convenient, of profit to the pro- 
prietor, and tending not only to economy in 
the drafting-room, but to all departments 
that use drawings. Have standard tapers, 
threads, etc., and not use half-inch bolts 
with a half dozen different threads. No 
better demonstration of a direct gain by sys- 
tem is required than to consider the immense 
amount of trouble that would be saved, if 
there was but one, a universal wire gauge, 
or what would be still better, none at all, 
giving all sizes in parts of an inch and not 
adhering, seemingly out of pure cussedness, 
to a dozen or more gauges, all of which are 
constantly changing by wear. 

In all large shops some method must be 
had to index drawings that they may be 
easily found and record of past drawings 
kept. In the drafting-room in mind there is 
a row of drawers each 
about 25''x37’' extend- 
ing from floor to ceil- | SY 
ing, all numbered ex- 
cept four or five of the 
upper ones, which are 
inconvenient to get at; 
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(34''x5'’) and the name of the machine placed 
on its upper edge. All cards between the 
original and index cards are destroyed. An 
examination of the cards will make the ad- 
vantage of this system evident. 

J. L. Brxpy, dR. 


Indicator Reducing Gear. 
Editor American Machinist : 

It is about five years since I have had 
much to do with reducing gear for indi- 
cators, but while with the Boston Heating 
Co., I indicated a great many different 
types of engine. 

I found the pantograph reducing gear, 
as shown in M. E.’s article in your issue of 
November 23d, Fig. 5, easiest to put to- 
gether for odd jobbing, but prefer for regu- 
lar work a gear as shown in accompanying 
sketch. I have never looked into the dif- 
ferent methods in vogue, having been sat- 
isfied only with methods such as this and 
M. E’s, Fig. 5, and the method in use in 
the engine room of the New York and 
Brooklyn bridge. 

If this has not been called to the atten- 
tion of your readers and can be made of any 
use, it is yours. BARTON CRUIKSHANK. 


The Dry Dock Boiler Explosion, 
Editor American Machinist : 

I have taken great interest in reading Mr. 
Payne’s article on the Dry Dock & Battery 
Railway Company’s boiler explosion, which 
occurred on the 2d inst. in New York. 

I do not write you this with a view of 
criticising the article, for my superficial 
measurements taken of the different parts of 
the boiler, just after the explosion, were 
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row of drawers, about 
30” up from the floor 
is an index drawer, 
same size as above, but 
about 4” deep, being 
partitioned off as 
shown in Fig. 5, with 
movable blocks. In this 
drawer is kept a card 
index of all drawings 
except patternmakers’ 
drawings, which being 
full size, are kept in 
pigeon holes, the same : 
being numbered. YY 

Fig. 1 shows a copy 
of blank index card 
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used. a 
Fig. 2. Ditto, filled 2 
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out. 

Fig. 3. Record card; 
the same being made 
of the original index 
card, by simply cut- 
ting off the two upper 
corners, that is the 
drawing number and 
date on one corner, and 
the drawer number 
from the other, leav- 
ing a card as shown in Fig.3; on this 
a record of all spindle drawings is (in case of 
example) kept, showing their date, location 
and size; the same is left in the drawer with 
the index cards, being used simply as a 
record, and a new index card issued 
shown in Fig. 4. Cards for the different 
machines are partitioned off in the drawer 
by blocks, equal to the height of the card 


as 





Fiy. 2 dmert 


Copy of index card in use, 


CarRD INDEX 


not made with that care necessary to enable 
me to criticise, nor is it material to what I 
have to say, whether the combustion cham- 
ber is 7 feet 4 inches long as your article 
says, or only about 4 feet, as I think it is, 
except that if this chamber was so long, it 
is clear to me that the gases at the loca- 
tion of the dome where they come up the 
two side flues and traverse back over top of 
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shell were of too high a temperature to be 
permitted to come in contact with steam 
sheets. 

I am also of opinion that with only a 4- 
foot combustion chamber the gases at this 
point would be too high to be safe, especially 
if this boiler was less than 18 feet, as I 
think it was. 

Mr. Payne says this boiler 


was well 
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INDICATOR REDUCING GEAR. 

made, and if so can any one tell why there 
was no bracing running back over about 34 
to 4 feet from the front head, and assuming 
the rear head was about the same, especially 
as this boiler was single riveted throughout, 
and a shell, I took to be originally, only +; 
inch? Orosco C. Woo.nson. 


Short Connections to Indli- 


cators. 


Long vs. 
Editor American Machinist: 

I note in your issue of November 23d an 
article by Mr. Edward J. Willis on connec- 
tions for indicators. As he sums it up, long 
pipes are of not enough disadvantage to 
worry over. 

If there is wire drawing of steam to the 
indicator, it is quite probable there would 
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There are other points about an indicator 
diagram aside from the power. 

Some careful engineers who have followed 
events up month after month, have learned 
that the lead of an engine of from 300 to 
3,000 horse-power has an important relation 
to the wear on journals, and the amount of 
oil used, and that this lead requires delicate 
adjustment, and to get this adjustment long 
pipes must not be used. This con- 
clusion has been formed by men who 
had no part in any discussion, and 
who had nothing to prove or dis- 
prove. They followed out a set of 
observations, noticing the effects on 
coal, oil and wear as they went along, and 
setting every item down and keeping cards 
to refer to. If you have long pipes when 
setting valves, you will get too much lead 
unless you make calculations and allow 
for it. 

If you are figuring water consumed by 
card, it will indicate more water with long 
pipes. The error with a long card is con- 
siderable, but the error with a wire is not. 

With long pipes you also have the liabil- 
ity of valves, or a three-way cock leaking ; 
in fact, you admit of a number of possibili- 
ties that a careful man operating a large 
plant and having a reputation to make could 
not afford to assume. W. E. CRANE. 

[It is only fair to Mr. Willis to state that 
an examination of 24 diagrams taken by him 
during his experiments indicates that he is, 
so far as that particular engine goes at 
least, fully borne out in his conclusions. 
Regarding the points Mr. Crane raises, the 
diagrams in the taking of which long con- 
necting pipes were used show quite as pro- 
nounced lead as the others, the initial press- 
ure is as high and the back pressure no 
greater. One set of cards is just as good as 
the other with the possible exception noted 
by Mr. Willis that generally (not always) 
the expansion lines were less wavy,when the 
indicator was close-connected. As to the 
variation in mean effective pressure it was 
less than found by Mr. Willis with indica- 
tors close-connected, as an examination of 
‘the table accompany- 
ing his article in our 
issue of August 31st 
will show. Mr. Willis 
has had, so far as we 
know, ‘‘no part in any 
discussion” of this 
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question. In the same 
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vious article appeared 
(August 31st) we sug- 
gested that it would be 
a good thing if he were 
to make tests ‘‘to de- 
termine the influence 
of pipes of different 
lengths and sizes be- 
tween the cylinder and 
indicator; also to de- 
termine the influence 
of bends and elbows in 
the connecting pipe.” 
This, we believe, he 
has done without any 
preconceived opinion 
one way or the other, 
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Index card for latest Spindle Drawing 

record being kept on the original as shown in Fig. 8 
index 
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be from, and one might offset the other 
so far as power was concerned; and yet, 
while the difference as shown by Mr. Willis 
would be of no account on the engine he 
tried, on a big cruiser where the power was 
15,000 horse power or more, and there was 
discount and premium to the contract, the 
difference that Mr. Willis shows would be 
quite a little item, 


Cards between original and latest are destroyed 
The latest card acting simply as 
merican M 


been quite as well 
satisfied with a differ- 
ent result as with the 
one he obtained; he 
was not advocating 
the use of long pipes 
but showing the effect 
of their use, which is 
quite a different thing. 
—ED. | 
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The year 1893 is 
likely to be long known 
for great loss of life on sea and land. Fore- 
most amongst the disasters are those around 
the British coast, which were in the main 
unavoidable, and the railway slaughters in 
this country, which were in the main inex- 
cusable. 
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United States manufacturers have export- 
ed 430 locomotives during the past two years, 

































































































< Sommnunientions celating to the cendban. cotenien 


should be addressed to the Editor. 
munications shouid be addressed : 


AMERICAN MACHINIST, 
203 BROADWAY, NEW YORK 


PUBLISHED WEEKLY AT 
203 Broadway, New York. 


All other com- 


Horace B. Miuier, Pres’t and Bus. 
Lycuraus B. Moors, Treas. 


Manager. 
and Sec’y. 


F. F. ae Editor and Mech. Engineer. 
G. A. MEYER,) : 
ried J. MILLER, } Associates. 


‘Spec ial Announcements. 


GB™ Positively we will neither publish anything in 
our reading umns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. 

Ge Lvery correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but asa guarantee of good faith. 

Ge We are not engaged in procuring patent righis, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

Ge We invite correspondence from practical ma 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

Ce Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 


Subscription. 
$3.00 a year in advance, postage prepaid, 
United States, Canada, and Mexico. 
$4.00 a year to Other Countries, postage prepaid. 





in the 





Advertising. 
Transient, 35c. per line, each insertion. 
** Business Specials,’’ 50c. a line. 





The American News Company, 
Publishers’ Agents, New York. 
DEALERS SUPPLIED BY 


The Albany News Company, Albany, N. Y. 

The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, i 
The Buffalo News Co., Buffalo, N. 

The Central News Company, P ‘hiladelphia, a 

The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 

The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, . : 
The Newark News Company, Newark, N. 

The New England News Company. akg Mass 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, New York. 
The Omaha News Company, Omaha, Neb. 

The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R. I, 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 

The Toronto News Co., Toronto, Ontario, Canada. 
The Union News Company, New York, N. Y. 

The Washington News Company, Washington, D.C 
The Western News Company, Chicago, III. 
The W illiamsburgh News Co., Brooklyn, E. D.,N. Y. 
The Wisconsin News Company, Milwaukee, Wis. 





The International News € ompany, . 
BREAmM’s Bip@’s, Chancery Lane, Lonpon, E. 
ENG., or Stefanstrasse 18, Lerpzia, GERMANY, wil 
receive subscriptions for the AMERICAN MACHINIST, 
at 16/6 per annum, English currency, or 17 marks 
per annum, German currency, postpaid. 

Subse riptions received in Paris, France, by E. 
TERQUEM, 31 Boulevard Hausmann, at 20 franes per 
annum, postpaid. 





Subscriptions received in Australla by W.Witiiams, 
17 aud 21 Fink’s Buildings, Melbourne, 








NEW YORK, DECEMBE R7 ie 








1893. 
CONTENTS 
PAGE 
On the Cultivation of the Inventive Capacity 

by the Solution of Constructive Problems. 

By Leicester Allen ..... ... 1,2 
Indifference to Boiler Firing and Ma anagement. 

By Daniel Ashworth....... - TO 8 | 
Losses of Ships at Sea ... 3 
Planer and Matcher with Molding and Be edine 

Attachment— Arbor Boxes and Saw Guide. . 3 
The Strains in Lathe Beds. By G. W. Bissell, 

ME son 6 0.50544 : : 1,5, 6 
Letters from Practical Men: Cup Leather 


Packing. By J.J. O’Dea....Milling Machine 
Feed. By Quirk....Feed for Milling Ma 


chines. By Lister & Co. Adjustable Planer 
Finger. By Horace Thurston Card Index 
for Drawings. By J. L. Bixby, Jr. Indi 
cator Reducing Gear. By Barton Cruik 
shank ...The Dry Dock Boiler Explosion. By 
Orosco C. Woolson .. Long vs. Short Connec 
tions to Indicators. By W. E. Crane : 6,7 
Nickel Steel _........... S 
Ee Ee Sar ; ae 
Lack of Confidence................ eua 8 
Literary Notes... ......... ; Tere 8,9 
Questions and Answers ... ....... : 9 
National Railroad Master Blacksmiths’ Asso 
ciation ...... a 9, 10 
Improved Sliding Js aw Caliper eee 10 
Machine Shop Milling Practice. By Horace | 
Arnold... a ae Ane 10, 11 
Portable Snow and loe e Melting g Mac hine 11, 12 
Manufactures .....+++- ere : 12, 13 
Machinists’ Supplies and Iron. . 13 


AMERICAN 


Nickel Steel. 

There are those who profess to think that 
the prices of nickel and of silver will eventu- 
ally cross each other, and that nickel will 
be the higher priced metal of the two, now 
that neither of them have the benefit of an 
arbitrary or statute valuation. 

One of the reasons why this seems possible 
is to be found by inference in a paper read 
before the recent meeting of the Society of 
Naval Architects and Marine Engineers in 
this city, by Russell W. Davenport, an 
official of the Bethlehem Iron Co. In the 
course of this paper, which is upon the sub- 
ject of ‘‘The Production of Heavy Steel 
Forgings in the United States,” it was 
stated, in effect, that steel gun forgings con- 
taining about 34 per cent. of nickel gave 
an average tensile strength of from 93,200 
to 109,100 pounds per square inch, with an 
elastic limit of 58.300 to 68,200 pounds, and 
these figures compared with those usually 
obtained in similar forgings of plain steel, 
show an increase of about 10 per cent. in 
tensile strength, and of 22 to 28 per cent. in 
elastic limit. This last is especially im- 
portant, in view of the fact that the elastic 
limit of structural steel is undoubtedly the 
real measure of its maximum load, and if 
these figures are sustained by future ex- 
perience, as they now seem likely to be, it 
will mean simply that a boiler shell, for in- 
stance, if of nickel steel, may be about 4 
thinner for a given pressure than if made 
of plain steel, and there can be a propor- 
tionate decrease in weight of other struct- 
ures, when least possible weight is of prime 
importance. 

In tempered steel, nickel seems to 
have an important influence, rendering it 
more susceptible to the effects of tempering, 
so that it isin tempered steel, especially, 
that the improvement is most marked. 

As an example of the use of this steel for 
parts of machinery, the shaft of the United 
States vessels, the “Brooklyn” and the 
‘“‘Towa,” were instanced. It has been de- 
cided by the Bureau of Steam Engineering 
to make the two propeller shafts of the 
“Brooklyn” and the two intermediate shafts 
of the ‘‘Iowa” of nickel steel, the former 
17’ diameter outside, 11’ inside; the latter 
153‘ diameter outside, 93" inside, the walls 
being, therefore, in each case 3’ thick. 
These shafts are to be oil tempered and are 
required to ultimate tensile 
strength of 85,000 pounds per square inch, 
and an elastic limit of 50,000 pounds. 
These shafts when compared with such 
shafts as are now commonly employed, /. ¢., 
solid plain steel shafts with an elastic limit 
of 30,000 pounds show, according to the cal- 
culations of Professor Mansfield Merriman, a 
gain in strength of 3 to1 for equal weights 
of shafts or a reduction of more than one- 
half in weight for equal strength. 

It has been shown also that nickel steel 
is exceedingly tough, a specimen of it 24 
square, shown by the author of the paper, 
having been bent double and flat upon itself 
cold, without cracking. 

If, upon further trial, the steel proves to 
be what it now seems to promise, and its 
cost is not prohibitive, it ought to prove of 
the greatest value for many purposes where 
maximum strength with minimum weight 
are important; connecting and side rods of 
locomotives and other parts of these and 
other high-speed engines, tools and arms 
that must be carried, as instances. 

In New York—and in other large cities— 
there are always to be found those who are 
looking out—especially in dull times—for 
those in search of work with a view to 
swindling them out of any small amounts 
of money they may have. A favorite plan 
is to take what little money they have 
under promise to get them employment. 
Another is to secure their money as a surety 
deposit for promised work, in which money 
is to be handled, etc. But perhaps the 
meanest of all is the getting of money from 
women for teaching them to do some kind 
of work which is promised them in abun- 
dance as soon as they have learned to do it, 
but of which they never get any to speak 
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of. This last ‘‘industry” is a thriving one 
in New York, and the villains who practice 
it seem in no particular danger of punish- 
ment. 
engage in this practice ought to be at least 
hanged, instead of which they seem in no 
danger. The most tbat it seems possible to 
do is to warn people against those who 
promise to find them work for an advance 
consideration. 


Every one will agree that those who 
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Stephen Wilcox. 

Stephen Wilcox, the well-known mechan- 
ical engineer, member of the firm of Bab 
cock & Wilcox, died at his home in Brooklyn, 
November 27th, of pneumonia, after an 
illness of only a few days, aged 63 years. 
Mr. Wilcox was very well known as a me- 
chanic and engineer, his life having been 
devoted to mechanical and engineering 
work, in which he was very successful. In 
1856 Mr. Wilcox devised a_ boiler that 
was the prototype of the present inclined 
water tube boiler, and since that time has 
been actively engaged in perfecting and 
developing that and kindred matters per- 
taining to steam plants. With Mr. Babcock 
he organized and built up the New York 
Safety Steam Power Co., a business which 
was disposed of by them about ten years 
ago, when the boiler business became so 
extensive as to demand all their time. Re- 
cently Mr. Wilcox had been making some 
experiments in the direction of a marine 
boiler, and was engaged in that work es- 
pecially at the time of his death. 

Mr. Wilcox counted as his warm personal 
friends practically all who were thrown into 
contact with him. Uniformly 
considerate of others, charitable and unas 
suming, he was universally respected and 
esteemed. He was a life member of the 
American Society of Mechanical Engineers, 
and was also among its charter members, 
having joined in its organization April, 
1880. 
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*Lack of Confidenee. 


There has been a good deal of loose talk 
during the past few months about the folly 
and unbusiness-like action—so termed—on 
the part of small depositors in savings banks 
and other moneyed institutions in with- 
drawing and hoarding their deposits. Now 
that whatever of mischief there was in this 
has been done, and the money panic is a 
thing of the past, though still fresh in the 
memory, it isa good time to look squarely 
at the cause of that lack of confidence that 
prompted such action on the part of small 
depositors. The cavse is so plain that but 
little search is required. It is in the main 


, the abundant evidence that the people have 


of the frequent dishonesty of the ofticials 
who manage such institutions, and the feel- 
ing that in times of financial uncertainty 
both the temptations and the opportunities 
for dishonesty are multiplied. And the 
worst of it is that the thousands of such in- 
stitutions that are honestly and faithfully 
managed are made to suffer from the feeling 
of distrust that cannot be expected to dis- 
criminate. In fact, there is no means in the 
possession of the mass of the people that 
will help them in discriminating. 

It is as easy as anything useless generally 
is to reason that these small depositors have 
lost to themselves a good deal of money in 
the course they pursued. It can be demon- 
strated that their loss in the aggregate has 
been many times greater—directly and in- 
directly—through the withdrawal of deposits 
than it would in any probability have 
been had they left their money where it 
was, but itis not a question of aggregates. 
Such demonstrations have not helped mat- 
ters in the past and will not in the future. 
The reason is apparent, and it is entirely 
creditable to human nature. 

It is exceedingly difficult, not to say im- 
possible, for those of abundant means to un- 
derstand how those with a few hundred 
dollars ‘‘laid away” are affected by what 
ever threatens the safety of their little de- 
posits. This fact was very well shown a 
few months since by a high official of 
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savings bank, upon which something like a 
run was being made. This official, with a 
fine sense of scorn, remarked to the effect 
that the men who were withdrawing their 
deposits did not have ‘‘ nerve” enough to use 
the money thus withdrawn for speculative 
purposes—buying and selling on Wall street 
—thereby putting it in circulation again. 
It would probably be quite in the nature of 
a revelation to that man if by some miracu- 
lous means it could be forced upon his com 
prehension that hard-working men who by 
years of self-denial had accumulated a few 
dollars, by the use of which they hoped to 
keep themselves and families from the poor- 
house for a year or two when they were too 
old to work, did not gamble with their little 
savings, however great the probabilities of 
winning, and that the fact that they did not 
was altogether to their credit. 

So far as the deposits of hard-working, 
honest men’ are concerned they will, unless 
withdrawal is absolutely necessary, be left, 
in times like those just past, in the insti- 
tutions in which they are deposited when 
the depositors are assured that these insti- 
tutions will be judiciously and honestly 
managed. But they will not be so assured 
so long as it is possible to read in a single 
daily paper of defalcations averaging several 
million dollars per month for nine consecu- 
tive months. It is quite useless to reason 
this amount is only a small percentage of that 
the total money handled by moneyed insti- 
tutions. It is not a matter of percentages 
with such depositors; it is one of possibili- 
ties. 

The only way to avoid what has so re- 
cently occurred in the withdrawal of depos- 
its is to hedge about the investments of 
those of small means with greater security; 
by better supervision of the institutions 
chartered to handle the savings of others, 
and the providing of something like ade- 
quate punishment for those who do the 
handling dishonestly. The story of defal- 
cations must be made a good deal shorter 
one than it now is. 

The very generally excellent manner in 
which the savings banks of the country 
passed through the money crisis will help 
but it will not do all that is required. The 


way of the transgressor must be made 
harder. The punishment for bank wreck- 


ing and dishonesty in handling the money 
of others is entirely disproportionate to the 
crime, and mild as it is it is very far from 
being certain. 

a 

Literary Notes. 


MASSES AND CLASSES, 
TRIAL CONDIVIONS LN ENGLAND. 
Tuckiey, author of “Under the 
Latter Day Eden,” etc. 


We are not able to decide just what 
specific reason the author may have had for 
writing this book. Inageneral way, and upon 
the principle that ‘‘ knowledge is power,’ 
may be found a reason, probably, for this in- 
vestigation of social and industrial matters 
in England and the comparison with con- 
ditions of similar classes of people here. 
It seems evident that the darkest side of 
the English picture has been shown, but 
nevertheless it is probably true so far as it 
goes, and will prove a help to those who 
wish to investigate the matter of the real or 
comparative conditions of working men 
and women. The author shows that in the 
matter of wages, expenses of living, and 
their relation to each other the English 
workmen are very badly off—much worse 
off than here. 


A STUDY OF INDUS- 


By Henry 
Queen,” **The 


ALTERNATING CURRENTS OF ELE( 
Their Generation, Measurement, 
and Application. Authorized 
tion. By Gisbert Kapp, C. E.; 
Institution of Civil Engineers; Member of tbe 
Institution of Electrical Engineers. With an in 
troduction by William Stanley, Jr. 

The author presents the subjects on 
which he treats ina very simple, effective, 
and exceedingly interesting manner. The 
introductory chapter deals with the ele- 
mental knowledge necessary for a correct 
understanding of the principles operating 
alternating currents in simple circuits. The 
chapters which follow treat on measure- 
ment of pressure, current and power, con- 
dition of maximum power, alternating cur- 
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rent machines, mechanical construction of 
alternators, description of some alternators, 
transformers, central stations and distribu- 
tion of alternating currents, examples of 
central stations, parallel coupling of alter- 
nators, alternating current motors, self- 
starting motors, and multiphase currents. 

The gradual developments of the princi- 
ples involved, the practical and educational 
character of the work, and the simplicity of 
presenting the subjects cannot fail to at- 
tract the attention of and interest the reader 
from the first to the last pages of the book. 
We recommend it to any one interested in, 
and who wishes to obtain reliable informa- 
tion relating to alternating currents of elec- 
tricity. It is published by The W. J. John- 
ston Company, Limited, 41 Park Row, New 
York. Price, $1.00. 


The Clayton Air Compressor Works, 43 
Dey street, New York, issue in pamphlet 
form for complimentary distribution a 
paper written by Whitehead Price Pres- 
singer, which originally appeared in the En- 
gineering Magazine under the title, ‘‘The 
Widening Use of Compressed Air.” It be- 
gins with the early use of compressed air for 
power purposes some 200 years ago, and so 
on down to its more modern and fast in- 
creasing use. The writer makes out a good 
case for compressed air, and his little 
pamphlet cannot fail to interest the reader. 


ES TLONS ab) 
JE sinsWERS 











Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








* (589) In reply to correspondents who ask 
who is the agent in this country for the 
stea:m turbine described in our issue of Nov. 
23d, we do not know that there is an agent 
here. 


(590) W. W., Buda, Ill., writes: Please 
inform me how the arches for the Manu- 
factures Building of the World’s Fair were 
raised. A.—These arches were built up in 
sections around a wooden structure or frame 
erected for the purpose. 


(591) E. J. H., Providence, R. I., writes: 
Please inform me if there is any composi- 
tion metal that would take the place of 
hardened steel ball bearings. A.—We do 
not know of any metal that will take the 
place of hardened steel for the above pur- 
pose. 


(592) R. & 8., New York, ask: Will 
you furnish us the name of some firm mak- 
ing machinery for weaving wire? A.—We 
do not know of any manufacturer of such 
machinery. We suppose it all to be made 
by those using it, or to their order from 
their own designs. 


(593) E. H. B., Buffalo, N. Y., writes: 
Please give method of finding the length of 
the eccentric rods where they are connected 
direct to the link as is usual on small yacht 
engines. A.—Set the valve and its rod in 
the middle of its travel, measure from the 
center of shaft to the center of valve rod- 
pin; from this distance subtract the distance 
from the center of link or link arc to the 
center of eccentric rod pin, the result will 
be the length of the eccentric rods. 


(594) R. W. H., Martin’s Ferry, O., writes: 
Please let me know if I can join the U.S. 
Navy as an engineer or machinist. I have 
served five years ina machine shop. A.— 
You can join as a machinist providing you 
can pass the examination which applicants 
for this position must undergo. Send your 
ipplication to the engineer in-chief of any 
navy yard. You cannot join it as an engi- 
neer, as these positions are filled by the 
graduates from the Naval Academy. 


(595) A. B. C., Chicago, Ill., writes: I 
im an experienced machinist and engineer ; 
{ want to add a knowledge of electrical 
work. I believe I have the horse-sense, but 
[ want your advice as to the proper books 
o get for self-instruction, as both time and 
money is at a premium, and I cannot afford 
o lose any of either. I want to utilize the 
‘coming winter evenings. Kindly name the 
most practical books to get, pagasing with 
the ‘‘ first reader,” and so on up. hope 
that by study, and a free use of eyes and 
ears will enable me later on to take the busi- 


AMERICAN 


ness up. A.—Study the following works 
in the order given: ‘ Elementary Lessons 
in Electricity and Magnetism,” by 8. P. 
Thompson, published by Macmillan & Co., 
New York; *‘ Alternating Currents of Elec- 
tricity.” by G. Kapp, published by the 
W. J. Johnston Company, New York; and 
‘*Elements of Dynamic Electricity and 
Magnetism,” by P. Atkinson, published by 
D. Van Nostrand Company, New York. 


(596) I. S. W., , writes: Please give 
the correct hydraulic pressure, say on a 12- 
inch ram, required to force a locomotive 
crank-pin into the driving wheel, the size of 
pin being 4x6}? inches. Also give formula 
for computing the pressure required for 
any size of crank-pin. A.—When the crank- 
pin hole is perfectly true and smooth, the 
pin should be pressed in with a pressure of 
6 tons for every inch of diameter of the 
wheel fit. When the hole is not perfectly 
true, which may be the result of shrinking 
the tire on the wheel center after the hole 
for the crank pin has been bored, or if the 
hole is not perfectly smooth, the pressure 
may have to be increased to 9 tons for every 
inch of diameter of the wheel-fit. Hence if 
the hole is smooth and true a crank-pin 4 
inches diameter in the wheel-fit will require 
4 X 6 = 24 tons pressure for forcing it into 
the wheel, The area of ‘a ram 12 inches in 
diameter is 113.1 square inches; hence the 
hydraulic pressure per square inch of ram 
will be 


24 X 2.000 _ 4044 pounds. 
113.1 


In asimilar way the pressure required for 
other sizes of wheel-fit is found. 


(597) E. D. T., New York, writes: Kind- 
ly answer the following questions: Are 
there any objections to making a coi] ma- 
rine boiler with copper tubes and iron stand- 
pipe? The coils are to be placed in a circle 
around the stand-pipe, and each end of the 
coil is to be fastened in the stand pipe. A 
—We do not advocate the use of copper 
tubes in a marine boiler, because, unless 
pure water is used, and great care taken to 
exclude all fatty matter, the copper is liable 
to waste away and have an injurious effect 
on the iron surface. 2. What advantage, 
if any, would there be in their use over iron 
or steel tubes, the boiler carrying 200 pounds 
steam pressure? A.—Under the given high 
pressure there is practically or financially no 
advantage gained by using copper’ tubes. 
3. What cut-off will give good results ina 
triple expansion marine engine, size 3x4x5$ 
inches and 4 inches stroke, with a steam 
pressure of 150 or 200 pounds? And how 
much lead should be allowed? A.—For a 
non condensing engine and for 150 pounds 
initial pressure, we should cut off at .4 in 
the high-pressure cylinder, and for 200 
pounds initial pressure a cut off at .3 of the 
stroke will give good results. Lead about 
gy inch. 4. About what power would you 
rate this engine when running at 300 revolu- 
tions per minute?) A.—With an initial 
steam pressure of 150 pounds, and cutting- 
off at .4of the stroke, we should rate the 
engine at 4 indicated horse-power. 


(598) H. B. H , Cleveland, O., writes: A 
problem came up a few days ago, which as 
yet has not been settled. We had to con- 
struct a pipe 15x18 inches with rectangular 
cross-section to withstand an internal press- 
ure of 50 pounds per square inch. The pipe 
was to be used as a blast pipe leading from 
the blowing engines to the converters. The 
conditions were such that we could not rib 
it. Now, then, what we wish to know is, 
what thickness should it be? So far we 
have been unable to tind any formula that 
could be used for flat surfaces. Kindly 
solve the above problem and give a formula 
applicable to the above. A.—The internal 
pressure will tend tochange the rectangular 
form into a circular form, and if the flat 
surfaces are not to bulge to any injurious 
extent, the thickness of the sides will be 
comparatively great. Under the conditions 
it may be assumed that the sides of the pipe 
are made up of a number of beams 1 inch 
wide, and their lengths equal to the width 
of the sides of the pipe, the beams being 
uniformly loaded and firmly fixed at the 
ends. Thethickness of such a beam is found 
by the following formula: 

lex Wx e 
i6xSxo =% 

in which W denotes the load in pounds; / 
the length in inches ot the beam; +> the 
breadth in inches; d the depth or thickness 
in inches, and S the safe working stress on 
the outer fibers of the beam. If the pipe is 
made of wrought-iron, we may take a value 
of 12,000 pounds for S, For the widest side 
? = 18 inches, and for the uniform load we 
have W= 18 x 50 = 900 pounds. Hence 
we have 


/ 6 X 900 x 18 
16 & 12,000 X 1 
for the thickness of the widest sheet. 











= 0.7 inch 


(599) A. J., Pittsburgh, Pa., writes: 


Kindly inform me how to determine the 
force at the point of contact between the 
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driving wheels of a locomotive and the rails 
to move simply its own weight; also state 
what this force is termed. .4.—The force 
at the point of contact between the drivers 
and rails is simply friction; it is usually 
called the adhesive force. For rails in good 
condition the adhesive force is usually as 
sumed to equal ! of the weight on the 
drivers But when the rails are wet, muddy 
or greasy, this force is considerably re 
duced. The adhesive force required to move 
the engine itself depends on several con 
ditions. If the engine is to run on a straight 
and level track, then the force in pounds 
required to simply move the engine will be 
equal to the product obtained by multiply 
ing the weight of engine in tons by 8 But 
if the engine has to run up an incline, or 
around curves, and at a given speed, this 
force will of course be much increased. If 
all the above particulars are to be taken 
into account, fill out the following table 
and add the results; this sum will be the 
force required : 
Resistance of engine due to } 
rolling and axle friction 
and that of machinery, in | 
pounds . J 
Resistance of engine due to) 
grade, in pounds { 


8 pounds weight 
of engine in tons 
in feet 


rise per 


mile x .3787 < weight 
of engine in tons, 
Resistance of engine) (speed in miles per hour)? 
due tospeed in lbs. 5 171 
weight 
in tons. 


of engine 


esistance ‘ngine > ? 
Resistance of engine due ne degrees of curve 


curves in pounds.... 
< 5 & weight of_en- 
gine in tons. 

The following example will show the 
application of the above method. What 
tractive force will be exerted by an engine 
weighing 48 tons, running at the rate of 30 
miles an hour up a grade of 150 feet per 
mile, the road having a curve of 8 degrees 
on the grade? 
Resistance of engine due 

to-roiling and axie tric 

tion and that of ma- 

chinery = 8x i8 384 
Resistance of engine due 


to grade ‘ 150 K .3787 X48=2726 4 
Resistance of engine due 30% 20 
to speed - 18 = 249.¢ 
171 
Resistance of engine due 
to curves,...... ae 8 x 5x48 12 
Total resistance or force required oo. J552 


This result should be taken as a close 
approximation. For instance, the speed will 
be affected by the weather; in calm weather 
the resistance is less than in strong head 
winds, but in what proportion the resist 
ance increases is not accurately known. 
The resistance due to curves is also influ- 
enced by the diameter of wheels, shape of 
tread, width of track, its condition, and the 
degree of elevation of the outer rails. 


(600) A. H., Omaha, Neb., writes: I 
have been taught several different rules 
for computing the weight to put on a safety 
valve lever to blow off at a given pressure ; 
these rules do not seem to correspond with 
each other. Kindly give me a_ correct 
formula for computing the weight neces- 
sary for any pressure. A.—In making any 
of the computations relating to lever safety 
valves, we have to deal with four forces ; 
one of these, the steam pressure, tends to 
lift the valve, and the remaining forces, 
namely, the weight on the end of the lever, 
the weight of the valve and spindle and 
the weight of the lever, oppose the steam 
pressure and tend to hold the valve on its 
seat. In order to find the effects of these 
forces we must compute their moments. 
Let us designate the steam pressure per 
square inch by P, the area of the valve in 
square inches by A, and the distance in 
inches from the center of the valve spindle 
to the fulcrum by B,; then the moment of 
the total pressure under the valve will be 
Px AX B; or in other words, this is the 
moment of the upward force. Let W, de 
note the weight in pounds of the valve and 
spindle ; the moment of this force will be 
W, K B; let W, be the weight in pounds 
of the safety valve lever, and ( the dis 
tance in inches from the center of gravity 
of the lever to the fulcrum; the moment of 
this force will be W, x CU; let W be the 
weight in pounds placed on the end of the 
lever, and / the distance in inches from the 
center of this weight to the fulcrum ; the 
moment of this will be Wx ZL. The last 
three forces act in a downward direction ; 
hence for equilibrium, we have : 

PM AXE Wx L)+(W, X B) 

GL Arey 
From this expression any rule relating to 
the safety valve can be obtained. If, for in- 
stance, the weight W is required when all 
the other data is known we have the follow- 
ing formula: 

W — (Px AX B)—(W.XB)- 
To show the application of this formula let 
the length Z be 38.5 inches, weight W, of 
valve and spindle, 5 pounds; distance B 
from center of valve spindle to fulcrum, 3.5 
inches; weight of lever W,, 11 pounds; dis 
tance ( from center of gravity of lever to 
fulcrum, 15 inches; and area A of valve, 7.06 
Square inches; steam pressure per square 
inch, 120 pounds; find W. Substituting for 


(W, x C) 
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the symbols in the formula their values we 
have 

or (120 < 7.06 x 3 5) —(5x3.5)—(11 X 15) 

38.5 

= 72 27 pounds for the weight to be placed 
on the lever. 2. Please give me some in- 
formation in regard to coating mirrors with 
mercury. How is it done? Ihave one that 
I do not want to throw away if 1 can fix it. 
A.—Clean the bare portion of the glass by 
rubbing it gently with fine cotton, taking 
care to remove any trace of dust and grease. 
If this cleaning be not done very carefully 
defects will appear around the place re- 
paired. With the point of the knife cut 
upon the back of another looking glass 
around a portion of the silvering of the re- 
quired form, but alittle larger. Upon it 
place a small drop of mercury, a drop the 
size of a pin’s head will be sufficient for a 
surface $ inch square. The mercury spreads 
immediately and penetrates the amalgam to 
where it was cut off. The required piece 
may now be lifted and removed to the place 
to be repaired. This is the most difficult 
part of the operation. Then press lightly 
the renewed portion with cotton; it hardens 
almost immediately, and the glass presents 
the same appearance as anew one. 














Transient Advertisements 50 centa a line for each 
insertion under this head. About seven words makea 
line. Copy should be sent to reach ua not later than 
Saturday morning Jor the ensuing week's issue. 








Grant’s Gears, Lex’n, Mass., & Phila., Pa. See p. 12. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
6-Spindle Turret Drills. A. O Quint, Hartford, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Seiden Packing for stuffing box, with or without 


rubber core. Randolph Brandt,38 Cortlandt St., N.Y 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cineinnati, O. 

Air Compress ors for every possible duty. Clayton 
Air Compressor Works, 43 Dey Street. N. Y 

Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co,, Newark, N.J. 

Send samples for prices to the Curtis Automatic 
Mach. Screw Works, 103 Court St., New Haven, Ct. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, Vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulieys Yocum & Son’s 
Shafting Works, Drinker St., Philadelpbia, Pa. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive Acting Pump Govs, Back-Pressure 
Valves. T. Kieley, 11 W.138th St., N.Y. Send for des’n. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cu ters of 
all descriptions. R. M. Clough, Toliand, Conn, 

**Pumping Machinery.’? New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton Avenue, Philadelphia, Pa. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc ; machinery name plates in brass 
and aluminum. 

“Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,”’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume, AMERICAN Ma- 
CHINIST PUBLISHING Co,. 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 

- ee _ 
National Railréad Master Blacksmiths’ 
Association, 


This association, which was recently or- 
ganized, announces the following com- 
mittees: 

COMMITTEES FOR CONDUCTING THE 
NESS FOR THE YEARS 1893-94. 

Furnaces and Fuel —C. H. Williams, Cin- 
cinnati Southern, Ludlow, Ky.; Ed Carl- 
son, Pullman Car Co., Pullman, Ill ; Frank 
Peck, W. & L. E., Toledo, Ohio; J. E. 
Mick, B. & O. W., Chillicothe, Ohio; A. A. 
Rice, L. 8. & M.S. R. R., Elkhart, Ind.; 
A. L. Woodworth, C. H. & D., Lima, Ohio; 
R. A. Mould, N. Y. L. E. & W., Galion, 
Ohio. 

Electric Welding.—James Walker, C. B. 
& Q , Aurora, Ill.; Frank Peck, W. & L. E., 


BUSI- 


Toledo, Ohio; A. L. Woodworth, C. H. & 
D., Lima, Ohio; Ed. Tutberg, C. R. 1. & 
P., Chicago, Ill.; A. D. Wilkins, Pitts- 


burgh Loco. Works, Pittsburgh, Pa.; Wm. 
Henderson, Northern Pacific, Tacoma, Wash. 
Hydraulic Forging and Bending Machines, 
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Expenses of Dies, Etc.—Papers to be of- 


fered by the following committee: Henry 
Hinckens, Great Northern, St. Paul, Minn.; 
Harry Jefferies, Pittsburgh Loco. Works, 
Pittsburgh, Pa.; Joseph Hughes, C. & A., 
Bloomington, Ill.; Ed. Carlson, Pullman 
Car Co., Pullman. IIl.; S. Uren, 8S. P., 
Sacramento, Cal.; M. F. 
Route, New Albany, Ind. 

Axles and Best Method of Preparing Scrap 
for, and Manufacturing.—W. W. McLel- 
land, D. & R. G., Denver, Colo.; Ed. Carl- 
son, Pullman Car Co., Pullman, IIl.; A. 
Younger, Southern Pacific, Sacramento, 
Cal.; J. C. Hempsted, Pittsburgh Locomo- 
tive Works, Pittsburgh, Pa.; Thomas Boyd, 
T. P. & W., Peoria, Ill.; D. T. Hughes, T. 
St. L. & K. C., Frankford, Ind ; John Han- 
ihan, Ohio Southern, Springfield, O. 

Proper Material for and Best Methods of 
Making Side Rods, Crank-pins and Motion 
Work in General.—Harry Jefferies, Pitts- 
burgh Locomotive Works, Pittsburgh, Pa.; 
John Buckley, I. C., Chicago, Ill.; J. C. 
Stewart, N. P., Brainerd, Minn.; Joseph 
Hughes, C. & A., Bloomington, Ill.; Henry 
Hinckens, G. N., St. Paul, Minn.; Wm. 
Young, Wabash, Springfield, Ill.; W. J. 
Barrett, L. E. & W., Lima, O. 

Springs.—W. W. McLelland, D. & R. G., 
Denver, Colo.; Henry Thompson, C. & N. 
W., Kaukauna, Wis.; Thomas Weal, I. C., 
McComb, Miss.; Sam Harris, C. R. I. & P., 
Davenport, Iowa; A. D. Wilkins, Pitts- 
burgh Locomotive Works, Pittsburgh, Pa.; 
Joseph Northend, Meadville, Pa. 

Welding, Best Methods and Best Re- 
sults.—S. Uren, S. IP., Sacramento, Cal.; 
James Walker, C. B. & Q., Aurora, Ill; 
William Alexander, C. M. & St. P., Mil- 
waukee, Wis.; Ed. Tutberg, C. R. I. & P., 
Chicago, Ill.; Thomas Daltrey, C. & E., 
Huntington, Ind.; Horace Penticost, N. P., 
St. Paul, Minn.; William Priest, Pullman 
Car Co., Pullman, II]. 

The officers of this association are: 

President, J. J. Thornton, Northern Pa- 
cific R. R., Brainerd, Minn. 

Vice-presidents, D. Uren, Southern Pacific 
R. R., Sacramento, Cal.; W. W. McLelland, 
Denver & Rio Grande R. R., Denver, Colo. 

Secretary-treasurer, Geo. F. Hinkens, 
St. Paul & Duluth R. R, Gladstone, Minn. 

Executive committee, C. H. Williams, 
Cincinnati Southern R. R., Ludlow, Ky.; 
Jno. Buckley, Illinois Central R. R., Chi- 
cago, Ill.; H. Jefferies, Pittsburgh Locomo- 
tive Works, Pittsburgh, Pa.; J. E. Mick, 
Baltimore & Ohio Southwestern, Chilli- 
cothe, O.; Wm. Young, Wabash R. R., 
Springfield, Ill. 

Chiet Chemist, A. D. Wilkins, Pittsburgh 
Locomotive Works, Pittsburgh, Pa. 


a> « 
a, 





Wd 


improved Sliding Jaw Caliper. 
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We illustrate herewith an improved beam 
caliper, which has drawn upon the sliding 
head two lines, one for outside and the 
other for inside measurement, which can 
thus be read direct and without mental cal- 
culation. This manner of arranging the 
head is also considered to possess several 
other advantages in reading over the plan 
of reading the beam graduations by the 
edge of the sliding head, as has heretofore 
been the practice with calipers by the same 
maker. Accurate settings or readings are 
more readily made, and it is easier to make 
proper allowance for successive cuts in re- 
ducing stock in lathe or planer. 

The jaws and end of beam are hardened, 
and the caliper is supplied with or without 
the adjusting screw. It is also metrically 
graduated if desired, and may be furnished 
with.a vernier to read to .001’. The other 
special features of the caliper have pre- 
viously been described. It is made in vari- 
ous sizes by E. G. Smith, Columbia, Pa. 

ape 

A daily paper says that it is ‘‘ estimated ” 
that the atmosphere weighs about a ton on 
ever square foot of the earth’s surface. 
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Machine Shop Milling Practice. 





By Horace L. ARNOLD. 





No one knows everything about milling. 
Indeed, in view of the great differences in 
practices in places which might be expected 
to have fully settled both methods and means 
of milling large surfaces, there is so much 
difference in actual practice that it would 
almost seem correct to say that there was 
no certain knowledge as to the very best 
method of finishing metal surfaces by mill- 
ing. There are, to begin with, radical dif- 
ferences in the mills or cutters themselves, 
which are used so largely in recent milling 
operations in the machine shop, not mere 
differences in construction, as, for instance, 
the difference between solid tooth mills and 
inserted tooth mills, but fundamental differ- 
ences of cut and action on the chip removed 
and on the body of metal in the piece 
operated upon; and there are also very 
great differences in the forms of milling 
machines used to drive these cutters and to 
hold and move the work while being milled, 
and the same operations are variously per- 
formed in the same shop, and that, too, in 
shops where long experience, high reputa- 
tion and invariable excellence of work 
would lead to an expectation of settied 
practice. Yet machine shop milling is not 
a new art, though it has very lately come 
into general prominence. Over thirty years 
ago the Lowell Machine Shop finished com- 
paratively large surfaces by milling; Mr. 
Brooks, of the Potter Press Co., Plain- 
field, N. J., built the largest milling ma- 
chine of which I have knowledge as much, 
I think, as ten years ago, and Mr. Jorden 
introduced quite a number of milling ma- 
chines at the Bliss shops in Brooklyn about 
fifteen years since, while the Greenpoint 
Iron Works, of Greenpoint, Brooklyn, N. 
Y., has a large machine shop milling ma- 
chine designed by Mr. Pratt, of the Pratt & 
Whitney Company, about 30 years ago. 
This last and the Lowell machine I am not 
now familiar with, but I believe the Lowell 
machine shop has made constant extensive 
use of milling operations in finishing large 
work for many years; the Brooks surfacer 
was a bold and brilliantly successful piece 
of engineering, which I believe has never 
hitherto been mentioned in print, while the 
Jorden-Bliss tools (slotting machine style) 
although greatly opposed by the workmen 
at first, came almost immediately into gen- 
eral use at that shop with surprisingly 
gratifying reductions of cost in work pro- 
duced It might be supposed that use for 
such a length of time in various places 
would have led to thoroughly settled prac- 
tice, but such is not the case, and there are 
to-day two distinct practices, one of which 
favors the use of the side cutting (axial) 
mill, the other inclining to the use of the 
end (radial) mill wherever this chosen tool 
can possibly be employed; and the axial 
mill and radial mill are two totally different 
tools, each having powers and conditions 
which are not found in the other, though 
there is a large field of effective service com- 
mon to both, and in which supremacy is 
claimed for each by their respective advo- 
cates. 

These two cutting tools, the axial and 
radial mill, have forms of machines especially 
adapted to the use of each, the axial milling 
machines being naturally in lathe form, 
while the planer and slotting machine types 
of framing and work carrying parts are 
particularly suitable for the use of the 
radial mill. The Brooks machine is in the 
planer form, while the Jorden machines 
were in the slotter form. The ‘ Lincoln- 
Miller,” designed by Mr. Pratt, of the Pratt 
& Whitney Company, is in the lathe form, 
the cutters being driven by a horizontal 
spindle, and the work held ona modified 
tool carriage, and is more particularly suita- 
ble for the use of the axial mill. This ma- 
chine, designed over 30 years ago, has never 
been superseded by any of the many at- 
tempts to improve it, and may be safely 
called the Standard Manufactory Milling 
Machine for use in gun, sewing machine 
and all similar small manufacturing, some- 
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thing like 5,000 of them having been sold 
by the Pratt & Whitney Company alone, 
besides a large number built by copyists. 
From the great number of the ‘‘ Lincoln- 
Millers” in use, it follows that the manu- 
factory practice in milling is well settled ; 
that is to say, given a certain small piece, 
there are many factories which would use 
substantially the same form of mills to 
finish that piece ; but in larger work, which 
I have termed ‘‘machine shop” milling, 
there is no such correspondence of method 
or means. Pratt & Whitney, Brown & 
Sharpe, Ingersoll, Brooks and Jorden 
would advise totally different cutting tools 
and machines for the same operation in 
some cases, though they might all agree, 
possibly, in some one instance. 
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Next to the ‘ Lincoln-Miller” in point 
of number in use comes the indispensable 
‘*Index machine,” which is now thoroughly 
fixed in that form of which the Brown & 
Sharpe machine is the prototype. The first 
index milling machines were of another 
type altogether, being modeled from the 
vertical spindle gear cutter, little more 
being done in the earlier examples than to 
put a vise on the top of the index spindle 
and to provide a very raw means for pro- 
ducing an irregular spiral cut. The first 
Brown & Sharpe index milling machine 
was a modified vertical spindle gear cutter, 
much in the style of the small Brainerd 
Universal milling machine. I saw this 
machine a year or two ago in a shop in 
Newark, N. J., and presume it is there yet. 
It is a good machine with a great variety of 
actions, and highly valued by its owner, 
but no one would dream of its rightful 
claim to be called a ‘‘ Brown & Sharpe.” 

The present form of ‘‘ Brown & Sharpe” 
index milling machine was instantly recog- 
nized as a happy thought, and this type, 
which has had a host of followers, may be 
safely said to be final in that direction, al- 
though it lacks absolute rigidity of outward 
cutter spindle support; its general suita- 
bility and convenience being so great as to 
overbalance all other considerations. About 
the only real question as to this machine is 
what means shall be employed to drive the 
cutter spindle. Spur, spiral and worm gear- 
ing have all three been used extensively for 
driving milling machine spindles, and by 
far the greater part of late practice includes 
plain spur gear spindle driving, but there 
are good grounds for belief that the worm 
drive gives superior results, and the advo- 
cates of worm driving are very firm in their 
assertion that much better work and more 
of it can be produced with a worm-driven 
mill than by any other method. 

While there is a thoroughly settled prac- 
tice as to small work, so that no one would 
for a moment entertain a proposal to finish 
the parts of a gun or a sewing machine 





Fig. 3 
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without the use of mills, there is still a 
question as to the extent of surface which 
can be satisfactorily finished at one opera 
tion by the use of mills, and hence as to 
how far machine shop work can econom- 
ically become milled work instead of being 
planed or bored or turned work, finished in 
the planer, the lathe or the boring machine, 
instead of in the milling machine. 

There are those who firmly belteve that 
there is no limit to the economical use of 
milling, and there are those who believe 
that an engine lathe-bed, for instance, can 
not be economically produced without the 
use of the planer and a cutting tool with a 
single edge for the final machine cut. And 
those differing opinions are to be found 
among those most familiar with the most 
advanced milling machine practice. It is 
not my purpose to attempt to decide a 
question which will only be answered 
finally by a long and expensive series of 
arduous experiments, further than to say 
that the desire to cheapen production will 
lead to the utmost possible use of milling, 
because it is undeniably the only method by 
which any great advance beyond our pres- 
ent production of machine surface finished 
per hour of manual labor expended can be 
made. We have reached, nearly if not 
quite, the limit of possible production for a 
dollar expended in lathe, planer and vise 
work, and the multiple cutter, or mill, is 
the only factor of unknown possibilities in 
the machine shop of to-day. It is true that 
some processes of production may be car 
ried on without human aid for a long time, 
as in the case of the new Spencer automatic 
screw machines, at Windsor locks, Conn., 
where a machine can be and is supplied 
with a coil of wire and left for a week at a 
time to make screws all by itself, without 
human intervention; but no such methods 
can possibly come into machine production. 
Machine shops will never be operated with 
out machinists, though, as will appear later, 
operations which once had constant manual 
attendance are now performed with such a 
sma]! cost for actuallabor as isalmost beyond 
belief. What Iintend to give here is somuch 
of actual milling machine practice of to-day 
as I can obtain from shops where milling is 
most used, with such particulars as will pre 
sent the actual every-day results of machine 
shop milling. Ido not think this informa- 
tion exists anywhere at the present time; 
certainly not in any accessible form. At 
the Pratt & Whitney shops, Hartford, | 
received the most courteous permission to 
go through their shops, and all possible 
assistance was given me in collecting in- 
formation, furnishing photographs and 
drawings, and unrestricted conversation 
with the workmen. Mr. Whitney said to 
me, ‘‘ We believe in milling, and we be- 
lieve that the use of milling machines and 
milling processes will be greatly extended 
in machine production. We are now milling 
work with great economy which many per- 
sons thought a few years ago could not be 
milled at all. Wedo not know where the 
limit of machine shop milling lies; we are 
sure we have not reached it. We know we 
ourselves do not in some instances make the 
best use of milling; we do the best we can 
under the circumstances, and I do not think 
we are ashamed of anything we are doing. 
Some of the tools we are ourselves using 
are the first tools of their class we made, 
and received considerable modification be- 
fore we put them on sale, so that our cus 
tomers are in some cases better equipped 
than we are; but all of our milled work is 
produced more cheaply than we can finish it 
any other way, and you are welcome to 
collect and publish our practice.” 

The largest piece I saw milled at Pratt & 
Whitney’s was a 16” chucking machine bed, 
66" long by 93" wide, cut on 7 surfaces at 
once as shown in Fig. 1 with a gang of 5 
solid mills. By a ‘‘solid” mill I mean a mill 
made of one piece of tool-steel in contra 
distinction to an ‘‘inserted tooth mill,” en 
gravings of both of which, from actual ex 
amples, willbe given hereafter. The diam 
eter and teeth of these mills were 84”, 32 
teeth; 54°, 28 teeth, and 4 
teeth, on a 2} arbor, 


diameter 24 
This gang of mills 
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was driven 15 revolutions per minute with 
spur gearing, the head bearing of the driv- 
ing spindles being 54’ in diameter by 10” 
long, running in compressed babbitt boxes, 
straight journals, spiral-toothed mills, feed 
21” per minute. The first cut was made 
with the mill revolution, new style, and at 
the end of the first cut the feed was reversed 
and the second cut made against the mill 
revolution without changing anything ex- 
cept the feed, the spring of the mill arbor 
away from the work during the first cut be- 
ing enough to leave a good fin- 
ishing cut for the return; these 
are the figures as taken from 
the machine in operation, and 
would give one cut over the 
bed in 31 minutes; in fact the 
machine was surfacing one 
bed per hour; it took but a 
short time to put the bed in 
the machine and take it out, 
but the feed must have been 
something over 24" per min- 
ute. 

These figures give feeds per 
tooth for the three sizes of 
mills in this gang as follows: 

(24 = [050)- 

For the 32 tooth mills 0.00443. 
For the 28 tooth mills 0.005”. 
For the 24 tooth mills 0.006”. 
or about 166 cuts per inch for 
this very heavy and powerfully 
driven machine, with the very 
best cutting tools hithertomade. 
But the contractor in charge of 
this machine is firmly of the 
opinion that there should be 
more teeth of mills to the inch 
rather than less than present 
practice. The surface speeds 
of these mills were 
For the 84’ mill, 33 feet per 

minute. 
For the 54” 

minute. 
For the 4’ mill, 154 feet pet 
minute. 
As will be noted, in 





mill, 224 feet per 
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for 10 chucking machine beds, or 3 cents 
each for actual manual labor alone. 

It must of course be understood that no 
such figures as these given for milling could 
possibly be entered on the prime cost books 
of any company; in this particular case, the 
whole time of the hand was divided between 
two machines, charged up say at $5 per 
day, $250 to each machine, or 25 cents 
each for labor on the 10 chucking machine 
beds surfaced on top as specified. The first 
figures are given only to show the actual 


P. & W. No. 7. The drive is as shown in 
Fig. 2, the vertical shaft being splined to 
permit the cutter spindle slides to be raised 
and lowered. The practice of the Pratt & 
Whitney Co. includes worm driving, but 
these two machines are a departure from 
that method. 

The same hand who was running the 
No. 7 machine on the chucking machine 
beds also tended a double-head large ma- 
chine, the first of its class built, nearly the 
same as list No. 3 of regular P. & W. mill- 
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this job. The mills ran perfectly cold, as 
was the case generally with end or radial 
mills. The two mills which made the in- 
dependent cuts on the two sides of this 
turret slide were driven by independent 
horizontal spindles adjustable to and from 
each other. 

Per tooth feed, 0.00333’. 

Surface speed, 46} feet. 

Juts per inch, 302. 
The machine was averaging about three of 
these cuts per hour. Here were almost 
twice as many cuts per inch 
as in the first example, and yet 
the mills were cold. It is evi- 
dent that while fine feeds may 
lead to hot mills where the 
mills cut on the radial surface, 
as in the first example, they do 
not make radial mills run 
warm, as these mills were per- 
fectly cold. 

OnaP. & W. No. 6 slabber, 
which is to my eye a most 
elegant machine, and of which 
a cut will be shown in the 
detail of machine steel milling, 
the taper attachment stand for 
P & W.13” swing engine lathe 
was being milled with two 
solid mills, 4’ diameter, 24 
teeth, 24 revolutions, and 23” 
feed per minute. 

Per tooth feed (nearly) .005’’. 
Surface speed, 234 feet. 

The mills were perfectly cold. 
- ape — 











































Portable Snow and Ice Melt- 
ing Machine. 

With this we give illustra- 
tions of a portable snow and ice 
melting machine recently 
brought out by the Snow and 
Ice Liquefying Co., of Pater- 
son, N.J. We are informed 
that results of several tests of 
this machine proved to be 
highly satisfactory, both as to 

rapidity of melting, and 








comparison with the sur- 
face speeds of other mills 
in the Pratt & Whitney 
shops, this was a very low 
rate of speed. The mills 
in spite of this low speed 
ran extremely hot, giving 
a strong feeling of heat 
if the hand came hear 
them, and being altogeth- 
er too hot to touch with 
the fingers; they were 
sharp. I saw no dull cut- 
ter in use in the Pratt & 
Whitney shops, and pos- 
sibly the heat would have 
rendered a higher surface 
speed impossible. The cut 
was made dry, which is 
not invariably the case in 
Pratt & Whitney’s shops 
(IL saw one large mill cut 
made with oil in cast iron); 
and a common tap is, of 
course, a mill, and is al 
ways oiled at Pratt « 
Whitney’s, though some 
mechanics say taps should 
not be oiled in cast-iron. 
This job was finished 
lown to within about ;'; 

f the final planer finish 
m the milling machine. 
lhe contractor, who con- 
tracts for both planing and 
nilling, thought the same 
vork could not be done 
by a good man on the planer inside of five 
hours, if the man gave all his time to one 
tool. With the milling machine the hand 
gave only a few minutes in each hour to 
this job, each milling machine hand in these 
shops attending either two or three ma- 
hines, commonly three, so that almost the 
whole expense of the work was that due to 
the tool making and fixed charges accounts. 
Probably not more than one hour a day of 
ictual labor went into that job, say 30 cents 











Fig. 


PORTABLE SNOW AND 
smallness of the factor of manual labor in 
some modern machine processes. 

On the planer, if one hand ran two plan- 
ers, the labor would cost at least say 60 
cents for each bed finished on top. The 
milling machine in this case is the machine 
of greater first cost; the tool account would 
perhaps show also in favor of the planer, 
and the power account would be vastly in 
favor of the planer per hour, and, I think, 
per bed finished. The machine was the 
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MELTING MACHINE. 

ing machines, which was slabbing the two 
sides of ‘‘turret slide blocks” (tail blocks) 
for P. & W. No. 3 screw machines, of sec- 
tion shown in Fig. 8, x17$' long, with in- 
serted tooth mills 94'’ diameter, 21 teeth, 18 
revolutions, and 1}'’ feed per minute. These 
heads were slabbed to size except enough 
to finish out the milling marks on the flat 
grinding machine. The marks were of no 
perceptible depth, and the surface was very 
good indeed, one cut only being made over 











the expense incurred. 
The principle of con- 
struction involved is sim- 
ply the economical burn- 
ing of a vapor from naph- 
thain the melting cham- 
ber. 

The melting chamber is 
placed at the rear end of 
the machine, as shown in 
Fig. 1, a boiler and en- 
gine for driving a blower 
is placed in the center, 
and the oil tank occupies 
the front end. The ma- 
chine isalso provided with 
a pump for filling the 


tank. 

The action of the ma- 
chines, which also in- 
volves a more detailed 











description, is as follows: 
A light wood fire is started 
in the upright boiler and 
steam raised to a pressure 
of about two pounds. The 
steam is conducted to the 
bottom of the oil tank, 
and in entering into it 
vaporizes some of the oil. 
The vapor ascends into 
the separator, from whence 
it is conducted to suita- 
ble burners in the furnace 
of the boiler and ignited, 
which now raises the 
pressure of the steam very 


rapidly. When a pressure of about 60 
pounds is reached the engine is started 
and the blower set in operation. A part of 


the air from the blower is led to the burners 
in the boiler to increase the combustion, 
raising and maintaining a steam pressure of 
100 pounds and over during the whole time 
that the machine is in operation. At this 
stage the valve controlling the balance of 
the air from the blower and the valve con- 
trolling the vapor from the separator are 
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opened, and the vapor and air forced to the 
21 the bottom of the melting 
chamber, or hopper, there ignited. 
Above these burners there is a system of 
grating for holding the ice and 
allowing these to come in contact with the 
flame, thereby causing a very rapid melting 
The water due to the 





burners in 
and 








snow and 





; mosis is to be built at Andover, Me. 
The Northampton (Mass.) Emery Wheel Co. has 


of the snow and ice. started up. 


melting is collected in a trough or pan] The Union Heater Co. has been organized at 
: yetroit, Mich. 
below the burners, and from thence is con- Detroit, Mich 
ducted through outlets in the sides of the} ork isincreasing at the works of the Dexter 
: (Me.) Tool Company’s shops. 


melting chamber into the sewers. The con- 
struction of the trough is such as to retain 
at all times a sufficient amount of water for 
feeding the boiler. From this it will be 
seen that the machine is self contained, and 


The South Deerfield (Me.) Water-works Co. is to 
be incorporated, with capital $50,000. 

The Bunker Hill Foundry and Machine Works 
has been organized at Bunker Hill, Il. 


Work has begun on a new sheet plant of four 


does not require a separate tender for carry-]| mills at Saltsburg, Pa., which is to be ready for 
ing fuel and water. The company furnishes | Operation next summer, 
us with the following estimate of cost of The on a - hg ys te — 
5 ‘ ‘ ‘ own, Ohio, has started up the 7”, and 12 
y » machine for a period of 10]. 
— the n I ills, and some other parts of the works. 
urs: , ; ; 
hours , htt te t $10.00 Accounts from Westboro, Mass., are that busi 
nn os ; ‘ a. at b cents..... $10.¢ k : , 
_— gallons Of RAPE Se, Oo oon ae Bo ness at the shoe shops is gradually increasing, and. 
magnet ‘ete ; t aia Ai eal apes also at theiron-bed shop. The cycle saddle fac 
Ingimeer’s assist: 2.0 ae : 
“aeons bi} see tage . tory, it is hoped, will be ready to occupy soon, at 
Driver and team....0.....005 cosccecees 5.00 : F a We ; 4 ‘ 
' ; li t which time a large force of men will be set at 
¢ ars Ss rs Ww ( * 
10 la orer for shoveling snow into — work. At the cycle shop matters are being 
SRMRING So ber cmeecrc stays sl scemews 5.00 straightened out. 
RPL UD ROG: cic 05kss sca np ca aunsiews 1.50 ; : : 
—-- The puddling and skelp-mill of the Mahoning 
Total........  --..... $37.00 Rolling-mill Company, of Danville, Pa, is running 


full double turn—the puddle mill of its nail works 
department is also running. The machine shop iS 
running night and day on a large cor tract for ore 
crushing macninery.. The company is also erecting 
avery large blast furnace at Port Kennedy, near 
Philadelphia 


It is claimed that during this period 1,000 
cubic yards of snow can be melted. Under 
these conditions the expense of keeping the 
streets clear of snow will be very far below 
that paid by any city or company for doing 
the same amount of work. 

The importance of keeping the streets of 
a large city clear of snow, and the advan- 
tages to be derived from machines of this 
kind, if they can be made to work as suc- 
cessfully and economically as claimed, need 
no commendations from us. 


Walter E. Frost, of Lewiston, Me., 
a machine to make hoops for orange boxes out of 
paper. It will make 200,000 hoops in one day. He 
has the machine patented, and it is in working 
order over at Poland at the paper-board factory 
where much interest is felt as to the outcome of 
it. A consignment of the hoops has been sent 
South for trial. 


has invented 
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We publish several mechanical books neatly bound in leatherette and which 
are authorities on the subjects treated. They are written in plain language. 
We have sold thousands to engineers. They are not filled with advertisements 
like most books of this class. 


Key to Engineering, 92 pages 

Engineers’ Epitome, 135 pages, More mathematical, with 

Common Sense in Making Steam, 60 pages, 25 cents. 
The above three post-paid for $1 Stamps taken, 

Engineers’ Catechism, 192 page We have bought the copyright of this book, 
which is an authority, and was compiled for engineers about to pass examinations, 


Key to Engineering (enlarged), 174 pages, 


, 30 cents. Plain questions and answers about steam, 


o cents, formule, 


For owners of steam plants, 
oO. 


S$, 25 CeErs 


o cents, containing additional chapters and tables. 


Following are from Practical Engineers, unsolicited. 


T ENCLOSE GONE DOLLAR fora oot ot your gra d little books on steam, and some day want 
some of the good steam appliances you make. . BECHER, RoNvOUT, N. Y., Feb. 4, 


I WOULD NOT SELL “Key t » Bter am Engineering ” and “Common Sense in i and Using 
Steam” for #lv it I could noi get another, M.D. REKS, Pu EBLO, COLO., Sept. 24, 1892. 


MASON REGULATOR COFIPANY, Boston, [lass. 
W. B. MASON, Superintendent. WALTER G. CHASE, Treasurer. 
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39 & 41 Cortlandt St., New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


The Wheeler Admiralty Condenser, 
The Wheeler Standard Condenser, 


Condensers for Electric Light and Power 
Stations, Mills, Mines, Ice and Refrigerating 
Plants. Condensers with and without pumps. 


BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. All feeds positive, 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. BRIDCEPORT, CONN. 

















day. The Scranton Glass Company to-day started 
its No. 2 factory, after five months’ idleness, giving 
employment to 300 additional workmen. Van Alen 
& Co.’s rolling mill and nail factory at Northum- 
berland to-day went on double time, employing 
300 men and boys. The puddlers and helpers have 
agreed to work at a three-dollar per-ton scale. 

The Buffalo Forge Co., Buffalo, N. Y., has fur- 
nished to foreign countries during the past year 
several large plants for drying and seasoning lum- 


The Inland Steel Company, successor to the Cbi- 
cago Steel Works, announces the purchase of the 
entire plant of the latter company, and of the land 
and buildings at Chicago Heights, Il., originally 
intended for the Chicago Steel Company. The 
placing of the machinery is being pushed as rapidly 
as cossible, with a large force of men, in the ex 
pectation that the works wil be in operation early 
'n December. 
The of the Bates 
Me., announced 


Manufacturing 
that their 


management 


Company, Lewiston, ber, their “‘fan’’ system being very favorably 
mills wou'd resume operations Monday, December | received, the product, it is claimed, being in every 


ith, on full time. This mill employs about 1,990 | way superior to that produced by the usual out of- 


hands, and has been shut down about four months. | door method One of their foreign customers 
Since the mills shut down August 5th, about 90] writes them as follows: ‘It affords us pleasure 


men have been kept at work. A new wheel has 
been put in, and other machinery added, new floors 
have been laid, ete. 

A Findlay, 


to say a good 
heaters, as we 


word for your fans, engines and 
have placed them in our factory. 
The outfits were placed by our Your 
specifications have been so carefully drawn up, 
that we were not put tothe expense of securing 
the services of an expert for the purpose. The 
kiln answers every purpose to perfection; the dry- 
rooms are run with exhaust steam at mere nothing 


own hands. 
Ohio, dispatch says: 
tive of the Butler Manufacturing Company, of 
Butler, Ind., is in the city endeavoring to make ar- 
rangements for the starting of a bicycle manufac 

tory inthis city. The city board of improvement 


A representa- 


have guaranteed them a free site and building, |in the way of cost compared with the old way. 
and the securing of the plant seems assured. A] The whole arrange nent is very simple and easily 
local company is being organized for the purpose | managed, beside being a money saver in opera- 

tion. We are able with the kiln you sent us to 


of starting a big toothpick manufacturing plant. 
dry soft wood in three and hard wood in five days 
—that’s good enough for any one.” 

The New York Ship Buildinz and Engine Com- 
pany has been organized under the laws of the 


The Foster Engineering Co., of Newark, N. |., 
report great activity in the marine and railroad 
departments of their works. IJnadcdition to fitting 
out the “Columbia” with a full supply of valves, 


‘ : State of New Jersey forthe purpose of building 
they have an order for two 5-inch, two 4-inch, one }* .“ x . : punt ay, 8 
high speed torpedo boats, steam and_= sailing 


83-inch and eight 2-inch valves for the ‘* Indiana.” 
The new warships of the Brazilian Navy, the 
‘*Nictheroy ”’ and the ‘‘ America,”’ as well as the 
torpedo boats, have also been equipped with the 
Foster pressure regulator. 


yachts, and light draught steamers for service in 
the shallow waters of our Western and Southern 
rivers. The plant is expected to be capable of 
turning out yearly two complete twin-screw 
steamers of 200 feet water line length, with engines 
and boilers developing 4,000 horse-power, and a 
speed of 30 miles per hour. Five steam yachts 
twin or single screw, up to 100 feet water line 
length, and a speed of 29 miles perhour. Also a 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


A Scranton (Pa.) dispatch of November 27th 
says: All of the mines of the Hillside Coal Com- 
pany and of the Erie Railroad, north of this city, 
have been ordered to work full time, beginning to- 














HOLYOKE, MASS. 
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FINE TAPS, DIES, REAMERS, ETC. 


Lightning and Green River Screw Plates. 


Tap Wrenches, Bolt Cutters, Hand and Power 
Drilling Machines, Punching Presses and other Labor- 


saving Tools. SEND FOR NEW CATALOGUE. 


WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS. 


* "R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing. 


So_e REPRESENTATIVES IN THE UNITED STATES. 


B.M. TONES & CO... 
11 & 13 Oliver St., NEW YORK: 143 Liberty St. 


-, SEBASTIAN LATHE CO. 


117 & 119 Culvert St, Cincinnati, Ob-0, 
Manufacture ENGINE and SPEED Lathes, which are 
specially adapted and recommended for general Machine 
and Jobbing Shop, Electrical and Experimental Work. 

High Grade Tools at Low Prices: Planers, Shapers, 
Drills, Emery Grinders, Grindstune Frames, Shop Outfits 
in Tools and Supplies. 

Write for CATALOGUE and PRICES. 


66 
THE IRON FOUNDER” SUPPLEMENT. 
A COMPLETE ILLUSTRATED EXPOSITION OF 
THe ART of CASTING IN IRON. 
By SIMPSON BOLLAND, author of * The 


Illustrated with over two hundred engravings. 


JOHN WILEY & SONS, NEW YORK. 
VS’ ‘SESTOS: 
K PAINT 


“READY FOR USE’ 








BOSTON: 









90 7 Ih SWILs, 


Modern Design. 
Valuable Features, 
/ CATALOGUE FREE. 


wa == 








Tron Founder,” ete. 


400 pages. 12 mo, cloth, $2.50. 









Used on the ships of the U.S. ‘Navy and by the 
fii (c< prominent Steamboat and Transportation Companies ALL 

gi The only paint supplied in colors which has given ORDINARY 

, absolute satisfaction where forced draught is used * SHADES. 


. ST MAIDEN LANE,NEW YORK, 
G CON 
US 


NEW YORK JERSEY CITY. CHICAGO 
QHILADELOHIA BOSTON LONDON 





New York Office, 89 CORTLANDT STREET, ROOM 86, 
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sailing yachts, steel or wood, and small 
One bundred vessels 


number of s 
steam and electric launches. 
can be laid up in the basin for the winter, and 
from three to four yachts can be hauled up at 
unce on the ways. The company is capitalized at 


$500,000. The officers of the company are: Edwin 
A. Stevens, president; Irvin Cox, vice-president, 
and Townsend Cox, Jr, secretary and treasurer. 


Board of Directors: Edwin A. Stevens, president 
Hoboken ferries, etc.; George E. Weed, president 
Morgan Iron Works; W. Gardner, naval archi 
tect; John B. Roach, president D. R. 8.B. & 
Engine Works; William Rowland, consulting ship 
joiner and builder; James F. Cox, president of 
U.S. Standard Steamship Co., ete.;C. D. Mosher, 


naval engineer. The technical staff is comprised 
of: William Gardner, naval architect ; C. D. Mo 
sher, superintending engineer, and Irvin Cox, 
superintendent. The works of the company will 
be established at Whitestone, L. I. Their New 
Jersey office is at the oftice of the Hoboken Ferry 
Co., Newark street, Hoboken,and the New York 


office is No. 1 Broadway, New York. 





Machinists’ Wapeiios and Iron. 


New York, December 2, 1893. 





Iron—American Pig—We quote Standard North- 


| orn brands No. 1 Foundry, $14.00 to $15.00: No. 2, 


$13.50 to $14.25: Gray Forge, $12.25 to $12 50 South: 
ern brands of good quality are ootainable at $13 00 
to $14.00 for No 1 Foundry; $12.00 to $13.00 for No. 
and $11.25 to $12.00 tor Gray Forge. 
Antimony- Tne market is quiet and easy. We 
quote L. X.. 934¢. to 9.80e.; Cookson’s, 10e. toldlee.; 
Hallett’ s, 9.10¢c. to 934c., and U. S. French Star, 
10¢. 
Lard Oil 
Copper 
prices are 


2, 


Prime City is quoted at 75c. to 76e. 
The market shows signs of activity and 
advancing. Lake Copper is quoted at 


10.5Ce. to 10.60e. A sale of 25,000 pounds December 
delivery at 10 40¢. is reported. Casting Copper is 
held * 9.40¢. to 9.50e. 

Lead—The market is easy, with sellers at 3.40c., 


but bids do not exceed 3 2c. 

Spelrer—The market is firmer. 
delivery during the balance of the year are re- 
jected. The asking price is 3.90c., and it is claimed 
that ic. has been paid for January delivery. 

Tin—The market easy. Sellers are 
20.75¢e., buyers are bidding to 20.60e, 
and December. 


at 

-*% 

“1 

** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line rd each inser 
tion About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 


are will be forwarded. 


Bids of 3.85c. for 


asking 
tor 


is 
20.55¢ 
spot 





als 
-e- 


ta he 


“a. 


exp’d in eng. and 
O. K., Am. MACH. 


Comp. draftsman, college grad., 
boiler work, wants steady pos. 


Draftsman, exp’d in mach. tools, jigs, fixtures, 


and gen. mach’y, desires pos. M., Box 76, AM. Macn. 
Patternmaker of long and varied exp.. wants 
employ’t. Ableto take charge. W.E, Aw. Macu 


Machinist, draftsman, open for engagement Jan 


Ist. Exp., and good record. W.H., AM Macu 
Wanted—A competent, exp’d man as superin 


about to be erected 
AM. MACHINIS1 


tendent of car wheel foundry 
Confidential, if desired. 30x 134, 


Wanted—Situation as sup’t. or foreman of ma 
chine shop on mech’l or electrical work, thor'ly ex 
perienced and best references. Supt. AM. Macu 


Draftsman wants situat’n, isa practi’l mach. & 
tcolm’ Kr; de signs t ols, fixtures, & special mach’y: 
age, 31 y’rs; 13 y’rs in shops, Box 137, AM. Macu 

Patternmaker, 25 years’ experience, 14 years 
foreman, desires situation; experience, engimeering 
electrical and textile for green sand and loam east- 


ings; best of refs. Address Box 130, Am. Macu 
Mechanical draftsman, technical graduate ; has 
had 5 vears’ prac.exp. in Corliss, stationary, and 


naval marine work. desires position 
take charge; good refs. Box 135, 


Wanted— Position as foreman or sup’t, by a man 
of ability who has practical «xp. in all classes of 
mach’y, constructing, mech’! draw’ g, designing, in 
vent’g, contract’g & supt. Box 138, Am. MACHINIST. 


Warted—A young machinery molder as work- 
man and instructor in a college foundry. Wages 
will include the chance for a good mechanical edu 
eation and the cost of living. Send copy of refer 
ences, and state age, and experience, in detail, to 
ee W .. Las Cruces, “New Mexico. 


> competent to 
Am. MACHINIST 




































1. MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 


35 cents per fine, each insert Copy should be sent to 
reach us not later than Sa lay morning for the ensu- 
ing week's issue Answers addressed to our care will 
be forwarded 


Cheap 2d hd lathes & planers. S.M York, Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses, engine iathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
“Threads & Ge ee Bg for change gears. No 
algebra. Price 0c. G. W. Dixon. Spring Lake, Mich. 
Wanted— Engine ae es— 2d-haned in good order, 
1 each, 24x12’, 28''x12’, 22’'x12’. Box 136, Am. MacH. 
Agents Speed Gage, new, valuable. sells; 
shows constantly speed and slghtest variations; 


fo 


Geo. T. MeLauthlin & Co., 120 Fulton St., Boston. 
For Sale—Hand-power traveling crane, 16-foot 
span, with racking gear and brake: low price; 


terms cash. The Sargent Company, Chicago, Il 


Speed lathes. stiff, powerful, large hollow spin. 


- s, milling lathes, remarkably serviceable machs 
_H. Mansfie ld, 71 Court St., New Haven, Conn. 
pte To “ote second-hand screw cutting 
lathe to swing 20 inches over rest and turn 12 feet 
between centers: universal chuck, center rest, 
tools, ete. H He Childs, Rocktord, Mich 
Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M.T. 
M. E., Mechanical and Consulting Engineer, No. 5 


London, England. 


Laurence Pountney Hill, 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, Treasurer, 


Architects and 
Builders of 


Engineers, 


The above ‘Muster ution is taken direct from a photograp bh, 
rinee ring Co. 


Building built by us for The Lake Erie Eng 
in width, the central portion being 50 ft., 
center is controlled by 


slate on iron purlins, no wood work 





with a wing on each a 28 ft 
} j a power crane with a travel the full length of the builaing. 
Light is secured from skylights in the 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


‘sSulpling 
pue sosSpiug j001g pue uoll 


and shows the construction of a Foundry 
. at Buffalo, N The building is 106 ft. 
in width. The 


roof. The building is covered with 
being used about the construction 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





BEVEL GEARS, 


Cut Theoreticaily Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 









LATHES, 
PLANERS, 
DRILLS, 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements, 


COOKE & CO., 





163 & 165 Washington St., NEW YORK, 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL 


| bj lt : 


JAMES A. TAYLOR & co. 
Send for New Pamphlet. 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram 











No overhanging tal le. 

Quick Return, Stroke 

Under Pertect Control 

Can be Instantly Ad 

justed 116 in. or 24 in 

‘we ) No Screws t Monkey 

, = ~~ with. Powerful Quick, 

= : < Accurate Write for 
YS GD 6 circular 


The Fox Machine Go.. 
325 N. Front St., 


, , / Grand Rapids, Mich 
=> . ff 135 Finsbury Pavement, 
C4 ELT rw London, England, 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


S810 Walnut 8t., Philadelphia, 


t?-Our New and Revised Catalogue of Practical and Scien 
tifle Books, 88 pages, &8vo., and our other Catalogues and Cu 
culars, the whole covering every branch of Science applied 
to the ‘Arts, sent free and free ot postage to any one in any 
part of the world who will furnish his address, 








“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 











PAR cen 
Scroll Saws, Catalogue 
Circular ree 


of all our 


Machinery. 


Saws. 1, ts 
Mortiser 


1es 















Cc. W.LE. COUNT, 


SOUTH 


NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 


























ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 

. JESSOP & SONS, LTD. 


Established a century ago. 1 
Medal Worlst’s Columbian Exposition 1893. i 


TOOLS, 
DRILLS, 
DIES, &c. 
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One Small Set of 8—by 1-4 inches to 20 inch, $6.25 


One Set of 12—by 1-4 in. to2 
These goods are for sale 
L’t’'d, 21 Cross St., London, 


in continued by 1 2in. todin. 13.25 


by CHAS. CHURCHILL & CO., 
England, 








BETTS MACHINE CO., 


WILMINGTON, DEL. 


MACHINE TOOL BUILDERS. 


| 
| 
| 
IMPROVED PATTERNS! LATE DESIGNS! | 


Chicago Office: 14 South Canal St. 





_ 3%__BEAM-CALIPERS, 
[== 


i r or Inside 





LL fg) pss 
\ f . and Outside Measurement. 
\ Send tor Circular, 
ud E. G. SMITH, Columbia, Pa. 


~ DE. A well established Lonéon 
ENGLIS TRA firm of Engineers and im- 
porters of mechanical appliances, having a large 
connection amongst Engineers and steam users,ore 
open to the application ot firms or patentees de- 
sirous of introducing their specialties to the Fng- 
lish market Address, ““ENGINEERS,” care of 
C &. H BouTLANpb, Cousin Lane, London, E. ¢ 
England. 








MANUFACTURERS OF | 


FIPCHBURG 


AND OTHER s 
SEND FOR 





14-inch Engine Lathe 


FITCHBURG _MACHINE WORKS, 


| THE CELEBRATED 


q ENGINE LATHE 


| METAL-WORKING MACHINES 
| FITCHBURC, 
MASS. 





CATALOCUE E. 


in Brass or Iron that you want manufactured 
in quantities, write to THe Jones Bros. Evecrrit 
Co., 28-30-32 West Court St., Cincinnati, O. 


The Elliott Drill ‘sal 


FOR ANY LIGHT WORK 
' WORK - LOW PR 





Rv 


IAN 


0 





THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS 
SEND FOR CATALOGUE, 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


GRANT 


GEARS 











| WORTHINGTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAINa V ACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 
BOSTON, PHILADELPHIA, 
ST. LOUIS, 











CHICAGO, 
DENVER. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts,, Cleveland, 0 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





BOUGHT, SOLD 


EXCHANCED. 


ENTIRE MACHINE AND Bt AND BOILER SHOPS 
PURCHASED. 


SECOND-HAND TOOLS t ken in TRADE for 
NEW LATEST IMPROVED TOOLS. 


LARCE STOCK OF 


Second-Hand Tools, 
Lathes, Planers, Drills, Shapers, 
Milling Machines, Screw Machines, 
Boring Mills, Presses, Hammers, &c., 
FOR SALE AT LOW PRICES. 


AGENTS: PRENTICE BROS., 
HENDEY MCH. CO., 
POWELL PLANER CO., 
FITCHBURC MCH. WKS. 


J. J. McCABE, 


E. P. BULLARD’s| 14 Dey St., 
NEW YORK. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for 14-inch holes and less. 
Endless belts. 
Short be/ts discarded. 
Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 
Investigate. Read up. 
84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


A SPLENDID 16-INCH LEVER DRILL 


CAT. NO. 3. AT VERY LOW PRICE, 











THE GEO. BURNHAM CO., Worcester, Mass. 





BOILER AND MACHINE SHOP 


MACHINERY 


NEW AND SECOND HAND. 


Boiler Rolls, 8 ft 3 in. between Housings. 
Punch, 21 in. Vhroat, with shear block. 
Hand Power Boiler Kolls. 
Boiler Clamp. 
Engine Lathes, from 12 in. to 92 in. Swing. 
Planers, 20 * ** 62 °° Wide. 
Drills, “oe 6 * © Swiig. 
Radial Drill, Hilles & Jones, 48 ** Arm. 
Turret La hes, No. 12, Jones & Lamson. Al. 
No. 0, Am. Tool & Mach Co Atl. 
Wheel Lathe, 88 in. Swing, with Two Tool Carriages 
Quartering Machine, Bement, Double Right and 
Left Hand. 
Stiles Presses, No 4, Fowler No. 0 and 1W 
Pratt & Whitney Screw Machines, No. 1, 2 and 3. 
Garvin No. 4 Miller, No. 2 Hand Miller. 
Pratt & Whitney No. 3 Hand Miller. 
Drop Hammer Dynamo, large lot, Polishing Mchy., 
Belting, &c. 


SEND FOR OUR LATEST LIST. 
GEO. PLACE MACHINE CO., 
Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 












WE HAVE 
THE FINEST 
CATALOGUES 
—— even 
ISSUED. 











CASTINGS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 


WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 





SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y, 








2 SS. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


1 ae prt) SulterD of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


quote prices for either machine or the goods, whichever may be desired. 


For making articles from the coil, of either round, half-round, flat, or square wire 
similar in shape to those shown in the cut herewith, Also similar articles made tc 
order. 

Send samples of articles required, and mention quantity wanted, that we may 


(32 Bicycle and Labor Saving Machinery a Specialty. 





FgEN & 8 CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 
SPECIAL No. 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 


Twist Drill, Tap, 
The HIG 


REPRESENTED BY 


Punch, Reamer, Wood and Milling Cutter Steel and Blanks. 
[EST QUALITY ; Inducements to the Trade and large Users. 


spw> vorster. IMPORTERS & EXPORTERS. ; 


{MARKT & CO., Agts. 


79-85 N. Moore St., New York. 





E.W.BLISS CO.. 


1 ADAMS ST., BROOKLYN, NW. Y. 
Western Office, 14 N. CANAL ST.. CHICAGO, ILL. 


. 


Machinery. 
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Dies, shears and Special 


OWNERS OF 
THE STILES & PARKER PRESSCO, 








Improved Lead 
Fillet for Pattern i” 
Makers, . 
SAMPLES FREE 


H. WHITE, 
Sole Manufacturer, 
44 North 4th St., 
PHILADELPHIA, PA. 








lh ‘ PULLEY CASTINGS 


MOULDED BY MACHINE. 
Any size and face of Pulleys. Any size face 
and pitch of Gears, spur, worm or bevel. Address, 


T. SHRIVER & CO., 


IRON FOUNDERS, 
333 EAST 561rn STREET, NEW YORK. 








GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A, 


SOLE MANUFACTURERS OF 





Endorsed by Practical Mechanics Everywhere. 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Send for Catalogue. 





HERE ARE SOME 


BARCAINS 


IN SECOND-HAND MACHINERY 


from the Equipment of the United Electric 
Traction Co.°’s Works, of Marion, N. J., 
comprising 

Reed, Prentice, Ames, Jones & Lamson and other 
Engine Lathes, 14 to 20” swing. 

1 48/’x18’ Pond M. T. Co.’s Engine Lathe. 

111’ Newton Slotter. 

1 No. 2 Betts Horizontal Boring Mill, with lot of 
fixtures. 

1 each 36’’, 48’’, and 60’ Gould & Eberhardt Auto- 
matic Gear Cutters, 

1 24’’x5’ Pond M_T. Co.’s Planer. 

Shapers, 10'’, 12” —, 15’’stroke. 
Drill Presses up to 25” swing. 
Milling Machines, Piain ond’ Universal. 

2 Browa & Sharpe Screw Machines. 

2 Large Bliss Power Presses. 

Hand Lathes, 10’ to 20’ swing. 

1-10 H. P. Baxter Engine, with 15 H. P. Boiler, 
complete, good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Black- 
smiths’ Shop Equipments. 

The tools are in excellent order and of the best 
makes. They will be sold at remarkably low prices 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 





iF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
be AUTOMATIC DROP LIFTERS - 








PRATT INSTITUTE, 


BROOKLYN, N. ¥. 
Department of Science and Technology. 


The two years’ Day Course in machine work gives 4 
thorough preparation for practical work. Tuition $30.4 
ver term of six months. Evening Class meets on Monday, 
Vednesday and Friday ot each week for course of six 
montis, beginning September 25. This course affords the 
best possible opportunity for beginners at the trade to ob- 
tain a thorough training in the use of all the shop tools. 
fruition for term of six months, $15.00 , Tools and materials 
furnished without extra charge. For tuition ana further 
varticulars. address, 


F. B. PRATT, Secretary. 


THE PERKINS DRAW STROKE TRIMMER, 
SSS 


An Indispensable eid 
for all Be ench Wood 
workers, Latest and 
Best Design. Infringers 
Prosecuted, Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO. 
Manchester, England. 

















a oe ce a » 3 x, 
b bs 5) tT KEU UFFEL&ESSER ¢ .* 
ic’ ) | KEUT  wew YORK 
HON Ih | Branch: 265 State St., Chicago, 
| \\ sii \\ Manufacturers of 1h, 
_\ \\| Drawing Materials, || || 

\ \. Surveying Instru- 1] 
|S aaa S% § ments, &e. | Va) 





Paragon Drawing Instruments, Extra and Fest Quality: 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helos, Blue Process Papers, Scales, 





ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL BESIGNED. 
MATERIALS OF THE BEST. 
Special Prices. Send for Circulars. & 


Springfield Mach. Tool Co. 
SPRINGFIELD, OHIO. 


GEO. D. WALCOTT & SON, 


Manufacturers of 


LATHES 


AND 


MAPERY, 


> JACKSON, 
; MICH. 
“Write us for Photo 
= and Prices. 



















Triangles, T Squares, &c., &c. Catalogue on application 





STAR POWER HACK SIW 





The use of Hack Saws for cutting metals has in- 
creased a thousand fold, atleast in the last ten 
years, or since the Star bl .des were first introduced. 
Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 

About two years ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success. The speed and pressure is 
so regulate’! that one blade will cut all day long, or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to 4} inches, round 
or square, requiring no attention after the work is 
putin the vise. We can give the names of several 
chousand Iron Workers who are using these Power 
Saws, and we thnk they will all say that the ma- 
coines are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when all irom working shops will have from one to 
a dozen of these sawsinuse Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 


MILLERS FALLS CoO., 


93 READE ST., NEW YORK. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efticient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, IND. 








SAW 


FOR 


Cutting 
Hot Iron 


eee or Merl 
A. R. KING MEG, CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 






MACHINERY AND TOOLS. 
Heavy Machine Castings. 














ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also tortable Forges, Tuyere 
lrons and Foundry Blowers. 


NEW YORK. 


501 MANHATTAN BUILCING. 


CONNERSVILLE, IND. 
TOWNSEND, Gen. Agt. ) 163 & 165 Washington £t., 


Please Mention This Paper. 





Chicago Cfiice: 





th, 


P.H. & F.M. ROOTS, Mfrs. 


COOKE & CO., Selli g Agts. 5 


5. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 


OBTAINING DrY STEAM 
AND REM VING 
WATER, OIL, CREASE 


And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cirenlar and Price List, 


Harrison Safety Boiler Works, 
Germantown Junction, Phila., Pa. 








THOS. H. DALLETT & CO., 
YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
Tools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 





We also make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 





HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


The greatest labor saving tool of its kind ever made. Has the quickest reversing §} 
jaws ever invented. Single piece of metal in body, which insures strength. Pat. # 
V hole in carrying nut, pulls jaw close to face of chuck when gripping work. 

Manufactured by THE ONEIDA MFG. CHUCK CO., Oneida, N. Y., 


U. 8. A. Send for illustrated catalogue. 








NORTON 


EMERY WHEEL C0, 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 





LATHE 
Center Grinder 


For truing Hardened 
centers in place. 

A cheap and effective tool. 
needed in every well-reg 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 




















FOR SALE BY 


Chas. Churchill & Co. Lt. 


21 Cross St., Finsbury, 
London. England 


VOLNEY W. MASON & CO.. 


MANUFACTURERS OF 


New Patent Whip Hoist, 








Ad 


leys 


Friction Clotches for Connecting Shafting and. Gearins 








PROVIDENCE, R. I., U.S. A. 









Send for Circulars 
and References. 





ai a oe =: 


| TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO.. 
Front, Poplar and Canal Sts., 

PHILADELPHIA, PA 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 








_SEND FOR CATALOGUE. 















i 2348 & 2345 
% i | Callowhill St., 


PHILADELPHIA, PA. 











PUNCHING «° SHEARING MACHINERY 


# * BOILER MAKERS ROLLS. > 








© SANesville 





New Doty Manuracurinc ©: | 











Wif@n in. 








BVO. ee 
: Dixon’s Silica 
Graphite 
Paint 


Will preservea roof for TEN to 
FIK®TEEN YEARS- perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 











Send for circulars on Paints and Painting. 


108, DIXON CRUCIBLE CO,, Jersey City, N. J. 


Seeeseseseseseses 
COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 


eee 








&2 River St., New Haven, Conn. 
{R/O BAA FRA AABe 


O08 888O8 
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Strong, 


Made entirely of Steel, Body Solid, of but one 
piece of Metal. 


Ask for Style B.—Holds from the smallest to 3¢ inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, England. 





Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Accurate, Durable, Cheap, 










and have also added 
application. 


CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
a 10'4 inch and a 15 inch. 


Prices and discount on 


Send for our catalogue of all kinds of Lathe and Driil Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A, 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have madeim 
ae which greatly increase 

he durability and accuracy of ouf 

tools. Please investigate our claima 
We carry a large variety in stock, 
and design chucks and chucking 
teols for special purposes. Have 
. you read our late catalogue 1 
SECTION INDPT 





Jordan Planer Chucks, 


SEND FOR CIRCULAR, 


Cc.W.JORDAN, 
4 Wayne 8St., 
WORCESTER, MASS. 


C7T0NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TemPLe Court. CHicaco | DETROIT, 
New YorRK OFFICE, 182 FRONT ST. MICH. 


Something New in Mechanics | 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, ete., in metals, wood or stone, 

For particulars and prices address, 


A. T. SHOEMAKER, 
115 Broadway, New York City. 


31D INSIDE MICROMETER CALIPER. 


It measures by thousandths from 2% to 13 inches. 
for circular. 


J.T. SLOCOMB & CO., Providence, R. I. 

















Write 





BACK VOLUMES OF THE 


AMERICAN MACHINIST 


lor 1880, °81,°82, 83 *84, 85, 86, 87,’88, 89, 


a few may be still be had at the regular rate 
of $3.50 per volume bound. or $2.50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
54.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


AMERICAN MACHINIST, 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks. Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn. 





SEND FOR CATALOGUE. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. 8. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No.5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 








Deposited in the U. S. $887,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accidents. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston: Samuel Appleton, 28 Central * treet. 
New YORK: Edmund Dwight, Jr., General Agent, 51 Cedar 


Street 
MIDDLE DEPARTMERXT: Tattnall Paulding, Resident Adviser; 
W. A. L. LAUGHTON, Manager; John M,. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philadelphia 
CHicaao: Geo. A, Gilbert, 226 and 228 La Salie Street, 
tT. Louis: F. D. Hirschberg Bro., 120 N, Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIES. 





203 BROADWAY, - NEW YORK. 





MoE MASSILLON 0.US A,‘ Sicpcrrr et ee thes 
wanural ry S 





HARD FIBRE. 


A Substitute for Hard Rubber, 
Brass, Rawhide and Leather, 
made Hard or Soft. in Sheets, 
Rods, Tubing, Washers, &c. 

Send for Catalogue and Samples. 


DELAWARE HARD FIBRE CO,, 


Wilmington, Del. 


And 15 Long Lane, London, K. ¢, 














Base Jack, 





HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


The W. & §. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 





: —_ 
Single Plunger Pump. 
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BLEU PREG 
CRANES 


AND 


1LUULS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, 








A. FALKENAU, 
(ith Street & Ridge Ave., Philadelphia, Pa. 


. MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 


Wis. 


AMERICAN GAS FURNACE CO., 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


§Chas. Churchill & Co., Ltd., 
\ Finsbury, London, E. Cc, 


NO B Sune twee STUART’S PATENT 
Compression Wedge Coupling. 


21 Cross St., 
, England. 





English Agency: 


NO KEYS. NO KEY-SEATING. 








GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. | ~-; 


































TEL 
CASTINGS 


All GENUINE PHOSPHOR-BRONZE 


sidesahhd > MANUFACTURES | 
REG. TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
‘ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES ANDO SOLE 
Makers or “ELEPHANT BRAND PHosPHor-Bronze, 


RACTICAL a agen is canes” | " BQ ODERN LOCOMOTIVE 
DRAWING.” | CONSTRUCTION.” 


By J.G. A. MEYER. By J.G. A. MEYER, 


This valuable series of 93 articles This valuable series of 106 articles 
having been concluded, copies of the | having been concluded, copies of the 
American Machinist containing | 
them will be sent by mail to any address | 
in the U.S., Canada or Mexico, awk ty 65 
or single copies, 5 cts. each, postpaid. 


Cross-fHleads, 


ENCINE LATHE. New ‘Yor® Cirv. 
22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
ENCINE LATHES. SENSITIVE DRILLS 
Patent Radial Drills a Specialty. 
Rehioss from $ rt 
DIETZ, SCHUMACHER & c¢., j SEND FOR CIRCULARS. 
r= Ati to DIETZ, GANG & CO., i 
CINCINNATI, O., <<») 98 john St., New York. 
PULLEYS, COUPLINGS, 
FRICTION CLUTCHES, BLANK GEARS, 
IRON VALVES, BRIDGE PINS. 
ls a magnificent Chucking Lathe. 
THEE 
FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 


LATEST IMPROVED 
Complete Machines 
ADDRESS 
WM. & SON, 
58 & 60 PENN ST., | | ™™- GARDAM 
IS REMARKABLE ON 
DETAILS OF ENGINES, 
Rail Swivel, Will turn from 30” to center, 
CINCINNATI, ‘oO. 
True to Pattern. Sound. Solid. 
Rockers, Piston-Heads, etc., for Locomotives. 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 








4) a 
Phe pphorSbronye: 








ADDRESS : 


American Machinist containing 


American Machinist, 
203 BROA DWAY, | the ae will be sent by mail to any address 
bs in the U.S., Canada or Mexico, for $5,2( 
NEW YORK. | or single copies, 5 cts. each, seat paid. 








LELAND, FAULCONER & NORTON CO. Der, Mick 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 














ELECTRICON. 


The Best Anti-Friction Metal in the World. 


FOR ALL 


<> MACHT, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, N.Y 








‘> = 


Correspondence School of Mechanics. 


(CONDUCTED ON THE SAME PLAN AS THE CORRESPONDENCE 
SCHOOL OF MINES.) 


OoBws ao. 


The Correspondence School of Mechanics cffers ambitious mechanics, pattern 
makers, engine drivers, firemen and others employed about machinery, an opportunity 
to secure a mechanical education. It teaches its students all the branches included in a 
Complete Mechanical Education by Correspondence. 


aeeT Oo D2. 
A Systematic Course of Study under competent instructors who know what 
is necessary for successful work. 
The Instruction and Question Papers 
All unnecessary matter is omitted. 
They are Written in the Simplest Possible Language and / 
ginning of each subject, 
They Explain the Principles and Details and the methods of combining 
and applying them. 
hkach Student Is a Class by Himself. Ue 
neither is he retarded by others whe are slower than he is. 
He Is Compelled to Learn His Lessons 
advance unless he is proficient in preceding lessons. 
He Is in Touch with His Teachers and can 
all times by merely writing for it. 
Diplomas Are Awarded to students who pass the final examination 


Fok WW EHOM DESIGNED. 


instruction of machinists, patternmakers, engine- 
and superintendents of manufacturing 
re or use of machinery. 

and others whose associations are 


are prepared by able specialists. 


gin at th 
A 


does not hold others back, 


as he cannot 


Thoroughly, 


get information from them at 


The School is designed for the 
drivers, firemen, draughtsmen, foremen 
lishments, and others connected with the manutactu 

Also for the instruction of the sons of mechanics 
such as to give them some familiarity with mechanical terms and machinery. 


COURSE OF STUDY. 


estab- 


1. ARITHMETIC, 8. MECHANICAL DRAWING, 

2. ALGEBRA, 9. STEAM AND STEAM ENGINE, 
3. GEOMETRY and TRIGONOMETRY. 10. STRENGTH OF MATERIALS, 
tf. ELEMENTARY MECHANICS, 11. APPLIED MECHANICS, 

5‘. HYDKOMECHANICS, 12. BOLLERS,. 

6. PNEUMATICS, 13. MACHIINE DESIGN, 

7. 


HEAT, ELECTRICITY. 


SCHOLARSHIPS AND PRICES. 
The Mechanical Drawing Scholarship. PRICE: ; et oe ” ~ecbice enh 


This Course comprises the first eight branches mentioned above. 


: : 7 \ $35.CO in Advance, or 
The Complete Scholarship. PRICE: | $40.00 in installments. 


This Course includes all the branches taught in the School. 


<a HOW TO LEARN MORE ABOUT THE SCHOOL. 


As it is mp ssible to give a detailed description of ir methods, etc.,in ar rdinary advertisement, we 
ssue a very complete © Circular of Inf n I xp ains it all Thi Circular of Inf lation Is In 
vamphlet form, and we send it KREE to all who w 


THE CORRESPONDENCE ‘SCHOOL OF MECHANICS, 


SCRANTON, PA. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 








Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE —— 


WAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 1!!! Liberty St., New York, 
515 Phenix Building, Chicago. 





NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IAUN-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 
W. C. YOUNG MFG. CO., "xs" 
FootLathes, Engine Lathes, 








SHEARS AND PUNCHES. 





“The LEninned AES Machine. Co 
Cee 


UNIVERSAL CUTTER: 5 
& REAMER GRINDERS. - 


mama CH? avai alat-W iin 





Of = 





Manufacturers of 


The “on American Emery Wheel Co., 


SOLID EMERY WHEELS. 
aN Discount 80 per ce — yn Circular 
sy Price > Lis t. Send for 


a AGENTS aaa. 
> Cor. High Point ana Summit Avenue, 
WEST HOBOKEN, N. J. 


gp 0-H.BAUSH & SONS, 


HOLYOKE, MASS. 
Manufacturers of 


* POST, 



















» SUSPENDED 
a= 7 AND 
» "Mal Radial Drills 


From the 
y Smallest to 
the largest. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


| BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Oblo. 
SEND FOR CIRCULAR 















SEND FOR CATALOCUE. 


Ls a iSTER MACHINE SCREW CO 







anufacturers ofSet Cap & 
pearnene Screws, Studs, etc. 











P. BLAISDELL & CO., 


Manufacturers of 


Fa Machinists’ Tools, 


WORCESTER, MASS. 


STRANGE, BUT TRUE!! 





ASTONISH THE 
aneree ¥ WORLD. 


They Outwear 
any Metal. 
They require No 
~ Lubricant. 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE C0. 


PATENTEES AND SOLE MANUFACTURERS, 








SYRACUSE,N.Y.,U.S.A. 


Tae New Process Raw Hine Gans is 


D SAUNDERS 


21 ATHERTON ST., 
Yonkers, N. Y. 
MANUFACTURERS OF 
= Pipe Cutting, 


THREADING, 


SONS, 














with strength and lightness. Easily adapted to vario 
No loose parts to become detache d and mislaid 
riction of parts than any other pipe cutter made. 


SEND FOR € 
THE PATENT WHEEL PIPE CUTTER show fn the cut combines simplicity 


All wearing 


AND 


Tapping Machines, 





IRCULAR. 


jus sizes of pipe. Rolling instead of sliding motion. 
surfaces are of tool steel hardened. Less 



























Capacity 
‘|, 2 in. diameter, © 

= 24 in. long. 

2 BY 24 FLAT TURRET LATHE. 





JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


== FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,’ 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 
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BICKFORD DRILL AND TOOL C0. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL GRILLS. 


BORING AND TURNING MILLS. 








ACHINER 
For Reducing and Pointing Wire. 


i] ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 








Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 


“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 








An Accelerated Speed Machine 


increases gradually the revolutions of 
the stock as the tools feed in. This re- 
duces the cutting time from to \4 that 
required by the old way, and enables 
you to do your work in onechalf the 
time then required, 


Full Descriptive Circulars Free, 
HURLBUT-ROGERS MACHINE CO. 





SOUTH SUDBURY, MASS, 


PATENT UNIVERSAL 


4 SGREW- CUTTING 


') ca 
NIST DRILL e¥-Yel3 
E Bosron, Mass 





SEND FOR LISTS 


CHa’ CHURCHILL& CO.;LTD,AGTS. 
21 CROSS ST. FINSBURY, LONDON ENG. 








BORING AND 


TURNING 
MILLS, 


4,5, & 6 fl, Swing 
Si. Bickford, 


— LAKEPORT, N. H. 


__ BOYNTON & PLUMMER, 


sata *seueripbsss: — 












bee’ Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHI 
21 Cri 


JRCHILL & C0., Lt'd, 
ss St,, Finsbury, Lor adon, 
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MACHINISTS” SCALES, 

PATENT END GRADUATION. 
avison for Accuracy with all others. 


Wo Invite Com 
EVERY ‘SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE. N.Y. 














SMALL CRANKS 


W. D. FORBES & CO., 
HOBOKEN, 


J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





AND 
ENCINE PARTS 
MADE. 
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THE ERIE KEY-SEATING MACHINE. 


MANUFACTU®2ED BY 


THE BURTON MACHINE co:, 
. “Eni, mae h St. ” 






—— 
aoe ) 
~~ 


< 
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+ $7 
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IF YUU BUILD MACHINERY 


{THE WOODRUFF SYSTEM 


KEYINC 


WILL SAVE YOU 


es" |From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN. 


BARNES’ 
New Friction Disk Drili 


FOR LICHT WORK. 







Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting be ute. P< ps d can be 
era adnate a to drive with equal safety the 
- alle ot r la arge ny drills w within ita range—a 


ide onomy in time and great saving 
| drill breakage. “Send for catalogue. 


W. F. & JNO. BARNES CO., 
1996 RUBY ST., ROCKFORD, ILL. 
{ f ENGLISH AGENTS, 
IPED CHAS, CHURCHILL & CO., Ltd 
21 Cross ST., FINSBURY, 
ENGLAND 





LONDON, E. C., 
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WM, SELLERS & CO,, incorporate, ! 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 


Pulleys, Hangers, Couplings, Etc, . 
= INJECTORS FORALL CLASSES OF BOILERS. == 








The LONG @ ALLSTATTER CO. | 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 





" SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 





POWER PUNCHES AND SHEARS. 










Stover Power Hack Saw 


ee 


and Friction Drill. 


This Drill 
is for light, 
8 


off metal iy 
to 
- No. 2 cute 


off metal6 in. x 8 in, Satis fac een aneene 
teed. Send for circulars and price 


STOVER NOV ELTY W ORKS, 
23 River Street, FREEVORT, ILL., U. 


Almond Drill Chuck, 


_ Sold at all Machinists’ 


“t R. ALMOND, 
83 & 85 Washington S8t., 
BROOKLYN, N. Y. 











DETRICK & HARVEY 
MACHINE 6O., 






OPEN SIDE PLANERS. 


Ready for Immediate and Prompt Delivery. 





Manufacturers, Size C (30 x 30’) to plane 6 feet long. 
Size C (30 x 30’) to plane 8 feet long with 
pereanippnte. Md. extra side heaa. 
Size C (30’ x 40’) to plane 12 feet long with 
~ extra side head 
\ Size D (36’ x 36’’) to plane 10 feet long with 
extra side head. 
Size D (36” x 35’) to plane 12 feet long with 
extra side head 
Size F (48” x 48’’) to plane 14 feet long with 
extra side head. 
Size F (48” x 48’) to plane 16 feet long witb 
As ™ extra side head. 
SWEET’S 


VUUUUUUUUU UU UU UU UUU ee Ub UU 





CATALOQUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U.S. A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 








wii Measuring Machine. 
The only micrometer 
that will not Jose its 
accuracy by wear. 
Sat'sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N. Y. 





WORKA 


35 Hartford St., Boston, Mass. 
Book on Gears, 170 Illustrations. $1.00. Job Gear Cutting 


ROSTON 


of all kinds, Spur, ae wr Spiral, Rate het, Worm-Rack, 
Elliptic, Index Plats , Fiberoid Gears, etc. Very 
small or large. Se ery fo rt aeann ue 1100 sizes of Gears. 


THE HILLES & JONES Co., 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


NMNACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Py. Cut shows our WERTICAL MILLING MACHINE, 


tor General Machine Shop and Locomotive work. 


Tk DAVIDSON STEAM PUMPS AND PUMPING ENGINES, 
“ee? BEST MADE altiac 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: } ff Grivik STREET, BOSTON. 

















and how do you doit? Did you ever apply the water 
test to them? Are you acquainted with the 


— tn RUE BOILER WASHER AND TESTER? 


) If not, send for Catalogue which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner. 


Rue M’f'g Co., 118 N. 9th St., Philadelphia, Pa. 





= a 


— OE a ae 
RENBERTHYANSECTOR sas rae oa 

















THE VERNON COUNTING. REGISTER. | ~ ENGINE CASTINGS - 


» Positive Motion, Steel | 1¢ to 2 H.P. Upright, Horizontal and Marine. Illus 
Gearing, Brass Wheels. | trated Booklet free on receipt of stamp. Gas Engine 
Absolutely Accurate | and Dynamo Castings. Small Boilers. Experimental! 

at High Speed. work for inventors. 


For Counting Strv kes 
of Engines, e Pumps, A. Le. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON C0 


Automatic Machines, 
ee Fares in 
ENCINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 


MACHINE MOULDED GEARING 


THE DAVIDS MACHINE ‘WORKS, 
SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


OFFICES: 129 WORTH ST., NEW YORK. 
BALTIMORE, MD. 




















i HENDEY MACHINECO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROVED 





Heavy, 


Guaranteed strictly 


work 


a <> Se 














415-INCH PILLAR SHAPER. 


PILLAR SHAPERS. 


15 incH To 25 INCH. 


Powerful and 
Rapid Workers. 


in every way. 

The 25 inch is adapted |: 

to the heaviest class of |. 

in Iron and Steel | 

Mills, Engine Works, and 
Machine Shops, etc. 


CHAS. CHURCHILL & CO., Ltd., Agents, 
21 Cross St., Finsbury, London, England. 





first-class [ 








25-INCH PILLAR SHAPER. 























DeEcEMBER 7, 1893 





AMEHRICAN 


MACHINIST 








THE BUCKEYE ENGINE CO., SALEM, OHIO, 


have received awards at the World’s Fair as follows: 


One Medal and Diploma and two Special Diplomas on Simple Engines, 


MEDIUM AND HICH SPEED, 


TANDEM COMPOUND AND CROSS COMPOUND CONDENSING AND TRIPLE 
EXPANSION FOUR CYLINDER CONDENSING ENGINE, 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., 


Branch Office, 


246 Lake St., CHICAGO. N.Y. 





Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 


Simplest and most economical 

engines on earth. 
Fully Guaranteed, 

fa A boy starts it, requires only a 
Mm few minutes’ attention a day. 
Guaranteed cost of running t 
cent per hour per H. P._ Write 
y od catalogue, Address Drawer 


WEBER GAS AN 
GASOLINE ENGINE co. 
Kansas City, Mo. 








GASOLINE ENGINES. 


Stationary & Portable 


ALL sizes. 
\ Dwarfs in size and 
i Giants in Strength. 
Costs only 10 cents a Dey 
per H. P.torun them, & 
Scarcely any attention. 


EVERY ENGINE GUARANTEED 
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Mention 


Write for particulars 
and testimonials. 


_ THE VANDUZEN GAS & 
@ GASOLINE ENGINE | CO. 
CINCINN 








Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 


BACKUS WATER MOTOR CO., Newark, N.J. 
Also Mfrs. VENTILATING FANS. 





HOW TO USE 
all after. 
solve the problem. 


we are 


by use of the best shafting, 


be bought. 
Those that I 
upon. 


make 


Send for a catalogue. 


POWER economically, 


Economical transmission helps 


can 


is what 


Economical transmission, gained 


pulleys, ete., that can 


be at all times relied 


P. PRYIBIL, 498 to 510 West 41st Street, New York. 
Mae hinery ja WOODWORKING [IACHINERY. 


MACH’Y FOR BRASS, 


IVORY, HORN, ETC. 


Catalogues. |C. SHAFTING, PULLEYS, HANGERS, ETC. 





JAMARVEL si ome SIMPLICITY & LOW GOST 


i) STA ars JONARY. MARINE “ine 
PORTABL i or NES 
sm 


R BOATS, PUMPS, FACTORIES ETC 
ALL ‘S12 res A SPECIALTY. 





END FOR _ SAFETY YAPOR ENGINE Co. 


16 MURRAY ST, NEW YORK. 





EVANS FRICTION CONE CO. 


HANGING AND STANDING 
CONES, 


ofa) MADEIN ALL SIZES. 
Thousands in ne gs 

mitting from 1 to 50H . For 

information address, 

No. 85 WATER STREET; 
BOSTON, MASS. 












XWe OW\O STAMP WK) 
123 CHAMPLAIN ST. 
CLEVELAND. GAH/0. ) 
SEND FOR PRICE LIST NO. 4e 





five Nicholson’s Compression Shaft 


COUPLINGS A TRIAL AND YOU WILL 
WANT NO OTHER IN THE FUTURE. 





No Keys or Keyseats—Satisfaction Guaranteed, 


W. H. NICHOLSON & CO., Wilkes Barre, Pa. 





a. 


, 1008 °, 


TEMAU ON 
aba ue 
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LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘Clipper’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 








~ DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 






For Supplying Clean and Dry Steam 
to Engines, Dry Houses, et 

Place Se ep arator as close to engine 
as possible, the steam takin « » spire) 
course be twe een the threads cause 
the water to be thrown by centrifug al 
force against the outer walls, whiie the 
iry steam goes thro vugh the small holes 
to center of pipe, Steam can enter a 
A or B, a nvenic may yuir 
also used ip conveying st long di 
tances, for Steam Hammers ned Ho uses 
Water Gas Generators, and fo a put 


ses Where Dry Steam is n 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 





MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs, and 


drills from 3, to 
ASA 


1% inches diam 
REAMER. 


eter, 
Will work in 
any position. 









Runs with Steam 








PPG. TIMOLAT, 


89 & 91S. Fifth Ave., 




















MANUFACTURERS 
OF IMPROVED ae 


CORLISS St STEAM ENGINES 
IN FULL ee 


[omecete Preys 





TonTRa RACTS 
TAKEN FOR 








WAYN IS  aeccne 


FRICK COMPANY, 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Scnd for Illustrated Catalooue. - 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


(Tandem Compound.) 
















Send for Circular, 


NEW YORK. 


AUTOMATIC 
LIiGIt SPhE 


5 ENGINES 





WESTON 


HIGH PRESSURE BOILERS: e 


AND 


COMPLETE POWER PLANTS “= 


a THE CASE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 2) to 25 H. P. 


ea) Manufactured by THE J.T. CASE ENGINE CO., 


~~ New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort'andt Street, N. Y. 


PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Trip'e-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 


af 
ott ENGINE CO., 
PAINTED POST, N. Y. 


PRESENTATIVES 


JULIAN SCHOLL A CO. 196 Libs rty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H.M.SCIPLE & CO., 3d & Arch Sts., Phila, Pa, 

















88 Cortlandt Street, New York City. 
Sis South Canal Street, Chicago, Ill, 
“AA ‘r Street, Ro ston . Mass 


AMES IRON WORKS, OSes. ier 


THE LANE & BODLEY CO., 
"  ENCINES, 


ALL SIZES 
Simple and Compound 


CORLISS ENGINES A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 





a 


Se 








BELT. 






CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 
Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. C0., 
39 & 41 CORTLANDT STREET,N. Y. 


5 ye oe 


are one of our specialties and we make them in endless variety. If you want 
the most practical, durable, economical and modern oil cups in the market 
p investigate the *LUNKENHEIMER” CUPS, They are all first class and 
warranted. For sale by leading dealers everywhere. 

Send for catalogue of superior Valves, Whistles, Lubricators, Oil and 
Grease Cups, etc., and Mention AMERICAN MACHINIST. 


THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 
THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, Ohio, U. S. A. 
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Brown & SHARPE Mere. Co, 
PROVIDENCE, R. I. 


SCREW SLOTTING MACHINE. 


This machine is used for slotting 


screws to 4%” in diameter and 84”"’ 






—_ “a 


in length. 
With it a boy can slot from ten 
to fifteen thousand screws a day. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel 
: Road, London, E 
= GERMANY G. DIECHMANN, Ansbacherstr, 5 
a Berlin, W. 62. 
-’ France-FENWICK FRERES & Co., 21 Rue 
Martel, Paris. 
~ France—F. G. KREUTZBERGER, 140 Rue de 
Neuilly Puteaux (Seine). 
CuicaGo, [ILL.—FRED. A. RICH, 23 South Canal St. 








MACHINE TOOLS. 


CYLINDER BORING MACHINE. 


tHE NILES TOOL WORKS co., 


HAMILTON, OHTO. 











To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo ts, thickness of flanges, ete. 
We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 





or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 
JENKINS BROS, 
New York, Boston, Philadelphia, Chicago. 











ed BBs OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL- GEARED 


(““ SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A.GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


THE GARVIN MACHINE CO., 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY. 


BEMENT, MILES & CO,, PO'e3!PM'% ptt 








F rom 22’’x22"’ 
to 96'’x72” any 
le Amy 


[ 20 SIZES. 
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<2 Y BRADFORD MILL CO’S eter 

oO” ” 
. ENCINE LATHES. a. 


THE PRATT & WHITNEY COMPANY, 
ANS ATG SHAPING MACHINES 


MANUFACTURE 
Witb 12 in. and 14 in. stroke, all 


P a A N E Bh S feeds automatic. 


To plane 16 in. x 15 in. x3 ft. Single and Double Head 


to 44 in x 40 in. x 20 ft. with a— | 2 
> MILLING MACHINES. 


quick return motion. 
= Description and Prices sent 
on application. 


DOUBLE END WRENCHES. 
For Standard Hexagon Nuts 
Finished or Unfinished. 













‘DROP FORGED from “BEST ‘BAR STEEL 
in Lengths from 6 to 24 inches. 


Taking Neuts for \% up to and including Nuts for 134 inch bolts. 


THE BILLINGS & SPENCER CoO. 
HARTFORD, CONN. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


; MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 


THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


METROPOLITAN = INVEGTORS, 


AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 
MADE, 



































ng. Cuts, Photographs 
on application. 
lowell, Mass., U.S. A. 


FA and Prices furnishe 
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Manufacturer of ENGINE LATHES 


& from 17 to 50 in. swi 
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bg go LITAN 
DOUBELE- TUBE 


| 
ve 
ULLAL 


Awarded the high 
est reward and med- 


CEO. W. FIFIELD, 


SEND FOR al for Metropolitan 

Automatic Inject- 

. CATALOGUE ors Metropolitan 

' | sé Double Tube Stationary In- 

Fa Ml 1893.”"’ jectors Metropolitan Double 
7 a) 


Tube Locomotive Injectors, and D. H. Injectors 
OFFICE AND SALESROOMS: 


No. 111 & 113 LIBERTY ST., NEW YORK. 








PRICES REDUCED 


i Wek L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN® GORDON J. M. ALLEN, PreEsIDEnT. 


‘ a? WORCESTER, MASS. WM. B. FRANKLIN, Vice-PREsIpDENT. 
——_— DROP FORGINGS F. B, ALLEN, SEconpD VicE-PRESIDENT 
4 (eye), WORKERS’ VISES — J.B. PrercgE, SECRETARY & TREASURER 


THE ACME MACHINERY CO. 


LEVELAND, 0 
Manufacturers = 
ACME BOLT & RIVET HEADERS, 
Acme Single : — rong tag Aaah PAT. DEC. &, 1088, 
Cutt 1-8 t i meter, ” | ey arya 7 
“also SEPARATE HEADS and DIES. Sa —<— 
FIRST PREMIUM © CINCINNATL CENTENNIAL. = = 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO,, cox 


See our Advertisement on page 18, 
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PAT. DEC. 5, 1882, 








Manufacturer 


Ya CARPENTER ep 


PAWTUCKET.R.1I. __ 





= 
“a 


LAIGHT AND CANAL STS., NEW YORK, 





IPS & DIE 





